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30” HEALD ROTARY 


surface grinds 


rotary 
index 
tables 


with 
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GREATER ACCURACY 


and 


BETTER FINISH 


... and up to 
five times faster, too! 





N this Heald Model 361 30” Plain Rotary Surface finish than could be obtained with previous methods. 


Grinder, rotary indexing tables for other high- An adjustable wheel dresser built into the wheel- 
precision machine tools are ground flat and parallel guard permits truing the wheel without resetting the 
within .0002”, and to a surface finish of 15 micro- wheelslide or moving the table. And a demagnetizing 
inches or better. Cast iron tables from 10 to 30 inches switch facilitates setup and unloading. 
in diameter are easily handled, as well as a variety of Heald offers a complete line of high-precision rotary 
miscellaneous parts surface grinding machines with chuck sizes from 6 to 
30 inches and either manual or automatic recipro- 
cation. Ask your Heald engineer for complete details. 


or send for a copy of Bulletin 2-361-1 Issue 2. 


Although high production was not a requirement, 
this Rotary enabled parts to be finished up to five 
times faster while obtaining greater accuracy and better 
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ETALWORKING REPORT 


Significant current developments in 
and production 


tooling ° 
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CUTTING 
Tool-Changing Drums 


More drum-type machine tools will 
be introduced at the Machine Tool 
Exposition—1960 in September. The 
original drum machine, Wiedemann’s 
turret punch, was one of the first to 
which numerical control 
plied, and which demonstrated the 
advantages of tool changing 
bined with tape control 

The Burgmaster turret drill, also 
available with NC, will have com 
petition from several other numer- 
ically controlled turret drills to be 
shown at the amphitheatre—testi- 
mony to the success of this kind of 


was ap- 


com 


machine 

Kearney & Trecker will show im- 
proved versions of the Milwaukee 
Matic, the pioneering design with 
automatic tool removal from a stor 
age drum to a rotating spindle. In 
addition, there will be at least two 
others of this type; one with a 20- 
position automatic tool changer, the 
other with a 60-position changer. For 
more details, see p 103. 


Wheels Replace Points 

Mounted grinding points—for finish- 
ing operations on miniature bearings 
and other tiny parts—can now be re 
placed by grinding wheels in two 
diameters; 0.172 and 0.085 in. The 
cost advantage is 50¢ vs $2.00; but 


Wheel replaces mounted point (top) 
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an important production advantage 
is that the wheels can simply be re- 
placed, after wear, on the steel shank 
and clamped with a nut. This leaves 
the setup as it was, which was im- 
possible when the grinding points, 
including integral shanks, had to be 
replaced (see photo). 

Bay State Abrasive Products, 
Westboro, Mass, makes the wheels, 
which are 0.036 in. wide and have a 
0.034-in. center hole that slips over 
the chucked shank. According to 
Elden L Auker, vice president of 
Bay State, new manufacturing tech- 
niques and special grit combinations 
had to be developed to produce 
wheels in these minute sizes so they 
can operate at speeds to 40,000 rpm. 


FORMING 

Stamping in Hydraulic Press 
Progressive dies operate in a high- 
speed hydraulic press that you'll see 
at the Chicago Machine Tool Expo- 
sition. The demonstration job will be 
blanking a 1%-in.-dia rotor and sta- 
tor in 0.005-in. silicon steel. 

The 25-ton press will operate at 
speeds up to 600 strokes/minute, 
with speed changed while press is 
operating. Feed is automatically ad- 
ram stroke. Pressure, 
which can be accurately adjusted 
with a hydraulic press, is set by 
dial. The unit is fitted out to stop 
without damage to the dies if “dou- 
ble blanking” crops up. 

Setup is simplified by harmonic 
cam drives with which work stroke 
can be adjusted in steps from % to 
3 in. Punch breakthrough is adjusta- 
ble without positive stops, so the 
press runs with less noise. Builder is 
Denison Engineering Div, American 
Brake Shoe Co, see p 150. 
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Big, Intricate Castings 


Investment castings with intricate 
shapes, weighing up to 100 lb, can 
be produced from virtually any cast- 
able metal alloy by a process that 


processes 


involves both wax and ceramic. Ar- 
wood Corp, Groton, Conn, has been 
concentrating on _ special large 
shapes for aircraft, missiles, and 
radar; aiming for reliability, light 
weight, and minimum machining. 

Metal pattern made in toolroom 
includes shrink allowances. Low- 
melting-point alloy is cast against 
pattern (or magnesium is rachined 
to match) in two or more perts, de- 
pending on parting line and coring. 
Blended wax is pumped into mold at 
100 psi and at 140 F, cooled, then 
stripped from mold and invested by 
dipping and drying in ceramic slurry 
until coating is % in. thick. 

Wax is melted out at 400 F, then 
ceramic shell is baked at 1600 F 
for 40 minutes. Metal is poured 
from induction furnace, though 
electric-arc furnaces are being in- 
stalled for more pouring capacity. 
Water-soluble-wax cores are inserted 
before blended wax is injected; then 
core is washed out before ceramic 
shell is built up. Gates and risers 
are standard design made from a 
wax-extrusion press. 

One special production technique 
is the method of blending wax and 
pumping it at 150 psi from wax 
room to wax-injection presses of 
special design, which fill molds 
quickly and accurately. 


Form Cones Easier 


The easy way turned out to be the 
best way at Lockheed’s Sunnyvale 
Missile and Space division, where 
conical sections for missile nose 
cones are now being rolled at a 
saving of $50,000/year. Although the 
parts required are shells that rep- 
resent truncated cones, they are 
being rolled as if they were com- 
plete cones, with the apexes 
anchored on the rolling line of a 
Farnham press. 

The full cone extension to the 
apex is represented by a frame and 
anchoring pin, filled in between the 
frame legs with sheet metal that 
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dummies as the pie-shaped blank. 
The actual workpiece is attached to 
the skirt of the dummy sheet, where 
it rolls up in a neat truncated-cone 
contour in minutes. The job used to 
take 8 hr, which included consider- 
able adjusting and rerolling. 


HEAT TREATING 


High-Temp Gas Carburizing 


Watch out for carbide precipitation 
if you try gas carburizing at 1850 to 
2000 F instead of the usual 1700 F, 
says a recent report by Surface 
Combustion Corp. High-temperature 
carburizing saves time and increases 
the rate of carbon penetration, or 
diffusion, into steel; but it also in- 
creases the amount of carbon that 
can be taken into solid solution at 
the higher temperature, which may 
cause carbon precipitation in and 
around the grains. 

Another possible problem is a re- 
duction in net/gross furnace load 
because at higher temperature the 
fixtures and furnace trays will have 
less strength, and therefore the fix- 
tures must be heavier and the trays 
must be loaded lighter than usual. 

From a_ production standpoint, 
something around 1850 F ic the op- 
timum temperature. To show worth- 
while advantages over carburizing 
at the lower conventional tempera- 
tures, the work should require a 
minimum case depth of 0.075 in. 


INSPECTION 
Creepy Tooling? 


Plaster master tooling at Boeing 
Airplane Co is tested in seven 
months for creep in a $3000 machine 
that simulates conditions in storage 
ever a six-year period. Some 15 
specimens can be checked at one 
time under controlled humidity, tem- 
perature, and pressure. 

Specimens are piaced in a 6-ft 
enclosed tank over water, and are 
loaded (to simulate weight on the 
tooling when it is stored) by rods 
that support 1- and 5-lb weights. 
Water temperature is controlled up 
to 200 F, within 2 degrees. Humidity 
is indicated by a recording gage. 
Deflection under load is detected by 
a dial indicator that can be moved 





THE OUTLOOK 


Metalworking firms are looking beyond the expected summer lull to 
a general increase in business in the fourth quarter. Steel production 
should start to rise in August, and automakers will be getting into full 
swing on their 1961 model runs. Business now is steady; the chief ex- 
ception being the major appliance industry, where sales are slow and 
inventories heavy. For details see page 97. 





along the top of the loading rods 
on a machined steel channel. 

From test results, Boeing has 
found that current tooling designs 
are adequate to prevent creep with- 
in tolerance at normal temperatures 
and pressures. The company’s man- 
ufacturing research department rec- 
ommends that all tools be coated 
with a gel face % in. thick, and 
that all reinforcing should be closed- 
box, plastic-faced aluminum honey- 
comb. 


WELDING 


Spetwelding Large Cabinets 


If you can’t raise the spotwelder to 
reach the top of a large assembly, 
lower the floor in front of the ma- 
chine so you can put the work at 
the right height. That’s the trick 
Westinghouse is employing daily in 
its Electronics Division at Baltimore. 

A section of the floor right in 
front of the welding machine is 
mounted on a hydraulic lift and 
can be adjusted to exactly the de- 
sired position. See pl07 for more 
details on this equipment and other 
ideas for improved job-shop ef- 
ficiency. 


ASSEMBLY 


Mini-Car Body Drop 
Austin (of England) drops unit 
bodies for the small 850 (also the 
Mini-Minor) onto the front and rear 
axle units at final assembly much 
like conventional bodies are added 
to chassis units elsewhere. The fact 
is that there isn’t much underbody 
to drop to; only a rear-axle unit 
with springs, shock absorbers, 
brakes, and muffler; and the front 
end with wheel suspension, the 
crosswise engine, and a stub frame. 
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Standard Data for Feeds and Speeds—Special Report 
1 + 1 = 10? A simple explanation of binary numbers— 
the heart of all numerical control systems 
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Fixtures on the assembly conveyor 
space the underbody units as the 
body comes down. 

This may foretell production tech- 
nique for new US mini-cars (small- 
est Ford, for example), which will 
be unit (welded) bodies and small 
engine-transmission units. 


FINISHING 


Slurry Deburring 


Fast mechanized polishing and de- 
burring is the function of a new 
family of machines that have some 
of the aspects of machine tools; 
general design resembles a multi- 
spindle automatic lathe turned on 
end, and parts are held individu- 
ally on rotating spindles as they are 
plunged into a high-speed stream of 
abrasive slurry. Production rate can 
be as high as 1000 parts/hr; finishes 
range from feather-edge removal to 
producing 0.015-in. radii on hard- 
ened gear teeth; and smoothness is 
at least as fine as 10 micro-in. 
The Roto-Matic machines, pres- 
ently available only in United King- 
dom from Rotofinish, Ltd, are de- 
signed in 1-, 2-, 4-, 8-, and 16-spindle 
models. On the multi-spindle ma- 
chines, the spindles hold the work 
and rotate it at 12 rpm while the 
spindles circle a central shaft in 
cycles from 1 to 7 seconds. Air 
cylinders move the spindles down to 
immerse the parts in a tubfull of 
abrasive compound—with the tub 
rotating at 16 or 32 rpm. As the 
spindles complete the circuit, they 
retract so the parts can be dried 
by air blast, then release the parts. 
One- and two-spindle machines do 
not rotate their spindles around the 
tub, but the tub speed is higher— 
250 rpm. Surface speed of the abra- 
sive against the work is up to 2500 
fpm. Polishing effect is varied by 
adjusting relative work speed in 
the slurry, which is a water-soluble 
compound with rust inhibitor. 


Self-Tuning Ultrasonic Units 


Ultrasonic cleaners that readjust 
automatically as the tank solvent 
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level changes, parts are added or re- 
moved, temperature changes, or ma- 
terials change have been announced 
by Powertron Ultrasonics Corp, Gar- 
den City, NY. The units are rated 
at from 1000 to 3000 watts. A feed- 
back transducer continually corrects 
output phase and frequency to main- 
tain the standing-wave, or optimum, 
condition. 

The cleaner can easily be incor- 
porated in an automatic production 
line because it is self-tuning, and 
needs no operator. It is available in 
standard sizes from % to 75 gallons, 
and also comes in modular sizes. 


Bright Platinum Plating 


Heavy, crack-free, bright platinum 
deposits can be made directly on 
copper, brass, silver, nickel, alu- 
minum, and titanium from DNS solu- 
tion produced by Johnson, Mathey & 
Co Ltd, England. Based on sulfato- 
dinitrito-platinous acid, the solution 
contains 10 gm of platinum 100 cc, 
but diluted to 5 gm/liter for general 
use. It is acidic, and must be used 
in glass, plastic, or earthenware 
tanks. For use on tin, zinc, cadmium, 
or steel, an undercoat of silver or 
nickel must be employed. 

Deposits are claimed to be excep- 
tionally bright at all thicknesses, and 
no polishing is required. 


MATERIALS HANDLING 


It’s Almost Human! 


An obedient parts manipulator, 
called Unimate, will perform human- 


hand and arm functions up to a maxi- 
mum of 150 different sequential com- 
mands. Once instructed by an 
operator, who puts the manipulator 
through all required motions, it will 
load, unload, feed work, assemble, 
and even operate a machine auto- 
matically. 

A jointed arm has a variety of 
hands that are attachable for dif- 
ferent tasks—and the machine will 
even change hands during a se- 
quence, if so instructed, to be able 
to grasp different work or the same 
work differently. It will work with 
five “degrees” of freedom, and can 
sweep a volume of 350 cu ft in an 
operating arc of 270°. 

Developed by Consolidated Con- 
trols Corp, Bethel, Conn, the device 
is said to be dramatically anthro- 
pomorphic (human-like) in its abili- 
ties. Instruction is given by a setup 
man who moves the hand through 
each of the tasks to be performed. 
His motions are recorded on a mag- 
netic memory drum, and until they 
are erased, the manipulator dupli- 
cates these motions. 


” 


Erector-Set Conveyors 


Three basic members—plus accesso- 
ries—make a conveyor system by 
Dexion, Ltd (England), truly univer- 
sal. Like an Erector or Meccano set, 
it can be quickly demounted and set 
up again for different function, us- 
ing the same glidewheels (to carry 
parts trays or parts themselves), 
slotted angles (for bracing and sup- 
port from the floor), and straps (for 


side pieces, curves, and braces). The 
wheels have ball bearings. Existing 
applications include transfer con- 
veyors, assembly conveyors, and 
storage racks. 


MATERIALS & COMPONENTS 


Bright Zinc on Chain 

Bright -as-a-new- dollar - from - the- 
mint zine plating is being applied to 
chain and chain products in a new 
plating room at American Chain & 
Cable’s York plant. Advantage, aside 
from better original appearance, is 
higher corrosion resistance in storage 
and during handling at no added 
cost. The extra-bright finish is chem- 
ically bonded and plated to welded, 
weldless, and iron chain, which is 
thoroughly cleaned before treatment. 
Plating installation was made after 
a pilot-plant tryout. 


Hard-Water Phosphate 


An iron-phosphate coating for metal 
products can accept up to 15 times 
more alkali (from hard local water) 
than usual, and still hold its proper 
pH rating without any special pH 
control. Detrex 910 is a chemical 
cleaning and phosphating compound, 
applied in continuous spray-wash- 
ing equipment of 2 to 6 stages. Field 
tests have proved its suitability to 
auto stampings, metal furniture, gar- 
dening implements, and tools and 
hardware. Purpose is identical with 
other phosphates—to bond paint to 
metal surface for wear and corrosion 
resistance. 
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It’s your move 


(CINCLSSNATI 


4 
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to more precise and profitable toolroom 


grinding with a CINCINNATI 


Have you noticed too many crazy-quilt setups in your tool- 
room? Some are quite unnecessary. They usually reflect in 
excessive costs, but can be easily cut down to size with new 
equipment having greater versatility. 

In the field of precision toolroom grinding, you can move 
quickly toward lower costs and higher standards of quality 
with CINCINNATI Universals. These fine machines have a high 
degree of built-in skill to supplement the operator’s natural 
ability. FILMATIC grinding wheel spindle bearings, for ex- 
ample, automatically maintain dead-center rotation, a neces- 
sary adjunct to producing fine finishes. Several setup feature- 
advantages are big cost reducers. Just consider the time that 
can be saved because of the lathe standard spindle nose on 
the headstock; the hinged, front mounted internal grinding 
head; the wide angle swivel ranges for grinding tapers, bevels 
and faces. 

CINCINNATI FILMATIC Universals are by far the best buy 
for precision toolroom grinding. You can readily see why by 
noting the feature-advantages diagramed above, and then 
turning to the next page for more information. Grinding 
Machine Division, The Cincinnati Milling Machine Co., Cin- 
cinnati 9, Ohio. 








Gage-Line taper 
correcting unit 





Booth No. 1034 


CINCINNATI 


GRINDING MACHINE DIVISION 


Precision Grinding Machines: Centertype - Centerless - Micro-Centric 


long-life FILMATIC 
grinding wheel spindle 
bearings 


infinitely variable head- 
stock speed selection 
(AC Drive) 


size adjustments in 
increments of .000050” 


push-button dua! rate 
automatic infeed 





« Roll » Chucking - Centerless Lapping 











FROM START TO FINISH... 


CINCINNATI Universals 
get the job done quicker ! 


ae f 
é 


For external cylindrical grinding, internal head is instantly swiveled up and out of 
the way. The machine is a CINCINNATI 12” Hydraulic Universal Grinding Machine. 


BUILDERS OF PRECISION GRINDING MACHINES: CENTERTYPE * CENTERLESS * MICRO-CENTRIC 
(eee, ee ee ee Ce oe 0 oe ee oe, een. ee) 





Make setup time the prime target for reducing 
toolroom grinding costs. CINCINNATI Universals can 
help you minimize this high-percentage element of 
cost in several ways: 

»> FILMATIC grinding wheel spindle bearings require 
no adjustment for any job assigned to the 
machine. 

> Internal grinding unit is hinged at the front of 
the wheelhead casting, ready for the job. 

> Instant work speed selection for the diameter 
being ground. Just dial the speed desired; that’s 


*Power rapid positioning of the wheelhead; an 
extra equipment timesaver. 
Gage-Line attachment for quickly removing 
taper; an extra-equipment timesaver. 
Production equipment, such as Acrasize Air- 
Electric Gage Sizing, available.for the 10” 
Universal. 
CINCINNATI Universals (built in 10”, 12”, 14” and 
18” swing sizes) are by far the most versatile and 
dependable of any comparable machine available. 
Get more information by writing for catalogs. 


all there is to it. * Available for 12”, 14” and 18” Universals. 


CINCINNATI 
CINCINNATI 10” of Se eee 
Hydraulic Universal 
Grinding Machine. 
Catalog No. G-577-7 


Hydraulic 
Universal 
Grinding Machines 
Catalog No. G-663-3 














production grinding with infeed grinding a hub 


Acrasize gaging 








an 


grinding a shoulder, grinding a bevel 


wheel and drive interchanged 














CINCINNATI 


DIVISION 


* CHUCKIN® + CENTERLESS LAPPING 





GRINDING MACHINE 








Fellows 
4GS Gear Shaper 


GEAR SHAPERS DO DOUBLE DUTY 


THE 
PRECISION 
LINE 


Fellows Gear Shapers are not limited to the production of gears alone. 

They are valuable production machines ideal for the manufacture of many types 
of parts, of both involute and non-involute form. 

As gear shapers, they provide high production rates in the manufacture of 
internal and external spur and helical gears. As general purpose production 
machines, they also make possible the economical production of irregularly 
shaped parts . . . in many cases doing in one simple operation what would 
require several operations using conventional shop tools. 

If you manufacture gears in your plant, chances are the Fellows Gear 
Shaper is already an important part of your production process. If you 
manufacture irregularly shaped parts, find out how the Fellows Gear Shaper can 
help you increase production and cut costs. 

Your Fellows representative will be happy to give you further information on 
the complete line of Fellows production and inspection equipment. Ask him, 
or write direct. 

THE FELLOWS GEAR SHAPER COMPANY 


78 River Street, Springfield, Vermont, U.S.A. 


Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich, 
150 West Pleasant Ave., Maywood, N.J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 


Gear Production Equipment 
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AUTOMATIC 
THREADING 


Automatic opening and closing and ability to meet 

exacting concentricity requirements were the prin- 

cipal reasons a LANDIS Die Head was selected to thread drive 
wheel cap screws for industrial lift trucks manufactured at 
the Yale Materials Handling Division of The Yale and Towne 
Mfg. Co. in Philadelphia, Pa. 


8%”, 11-pitch UNC threads are cut 74” long on 3140 steel by a 
LANDMATIC Head on a Cleveland Single-Spindle Screw 
Machine. Threads must meet Class 3 tolerances—in addition, 
the threads must be concentric with the screw body within .002”, 


A 1-4” FD LANDMATIC Head is being used for this work— 
a stationary, self-opening head arranged for automatic closing. 
A special over-travel feature eliminates the necessity of a com- 
plicated, accurately-set closing cam on the machine. Threads 
are produced to necessary tolerances at 18 SFM, with 400 pieces 
completed between chaser grinds. 


This head, other than the over-travel feature, is a standard 
LANDMATIC Heat-Treated Head (primarily used for turret 
lathe threading) equipped with standard LANDIS Tangential 
Chasers. Even with this tough material, close tolerances 

are met with an excellent number of pieces between grinds. 
Further economies are realized as the chasers with regrinding 
will produce these threads for 80% of their, eriginal length. 
Wide range and oversize capacity are important features of the 
head—',” to 1-14” normal range, short thread lengths up to 
2-34” in diameter with oversize chaser holders. 


A wide variety of sizes and types of LANDIS Heads allow you 
to gain the utmost “threading efficiency”. Send us your speci- 
fications and ask for Bulletins F-80 and F-90—let us 
suggest the LANDIS Head most suitable for your needs, 


Machine 


* 
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at the MTE... 
see the outstanding features of the 


be sure to see 


LANDIS 


the years ahead line of 


precision grinders . . . 


s 


New Landis 6” semi-automatic 
type R plain cylindrical grinder 


4 


New Landis type R universal 
cylindrical grinder 





. ANDES 
PRECISION GRINDERS 


... now Landis offers the only new complete line of Plain and Universal Grinders 
with all these features. All new designs engineered for precision and production 
... not features hung on or added to an obsolete design. 


allINEW wheel feed: 


at eye level with turning handwheel during grinding feed for easier setup and operation 


alINEW plain grinder truform dresser: 


with both slides on preloaded balls for exact profiling 


allNEW beds: 


no hydraulic oil or open drains in bed—maintains better machine alignment 


alINEW plain grinder footstock: 


preloaded ball spindle for no shake and maximum stability 


alINEW universal internal fixture: 


compact, swing type—easy to position 


allNEW universal feed: 


for semi-automatic operation 


and MICROFEED ~~ 


a major breakthru in size control—available on these machines 


LANDIS 


world leader in precision grinders 


Landis Tool Company, Waynesboro, Pennsylvania 








19605 RECORD BREAKING EXH(BITs 
| OF METALWORKING S 
EQUIPMENT AND SUPPLIES 


WiLL BE FOUND 
IN THE — > 








4 200-page advance look atthe Machine Too! Exposition, 
Production Engineering Show and Coliseum Machinery Show 


guthoritative descriptions of “WHATS NEw" 
In equipment, materials and supplies at each 
ot the three expositions 


a preview to Chicago visit 
sale ihe RP ital se of eae ine 


an authoritative reference for the things 
you examined and discussed during your visit~ 


4 comprehensive trip through the three exhibit 
halls if you are unable t» atfénd 


THE BIGGEST (and mest authoritotie) 
ISSUE ON METALWORKING $ 
BIGGEST SHOW 





How Greenlee Bros., Rockford, Ill., Saved $19,600 


in 12 Months with An AO Protection Program 


GREENLEE BROTHERS, ROCK- 
FORD, ILLINOIS installed a com- 
plete compulsory eye protection pro- 
gram in 1959. The investment quickly 
paid off in dollars and cents as well as 
bettered morale, pain-prevented, sight 
savings, skills protected. And remem- 
ber, most of the first year’s cost of 


$14,237 is non-recurrent 


Safety Service Cente 


VITAL STATISTICS 
64% reduction in workers making trip to 
nurse. 
51% reduction in workers making trip to 
doctor. 
90% reduction in lost time hours due to 
serious eye accidents. 
3 Eyes Saved* 
*Actually 11 eyes, but 8 of the accidents 
occurred in the foundries. These were 
prev iously covered. 


¢ $19,600 estimated savings. 


American @ Optical 


COMPANY 


SAFETY PRODUCTS DIVISION 


Southbridge, Massachusetts 


rs in Principal Cities 


What plant investment pays off as 
rapidly? Send for new brochure, 
“Eyes Are Expensive Targets”. 


Always insist on 
&) Trademarked 
Safety Products 


Your Surest Protection ... AO SURE-GUARD Products 
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REDUCE 
DOWN 
TIME 


with Gardner “grindaway’ tape bound cylinder wheels 


continuous, uninterrupted production 
eliminates operator hazard 


higher strength with tapes 
an integral part of wheel 


Glass fibre tapes grind away as wheal 
wears... . eliminate production stoppages 
required. 1. for removal of wire binding. 


GARDNER 


[ 





For strength 
economy 
versatility 








ironing “boards” 
are made of sheet steel 


Just fifteen years ago, all but 15 per cent of ironing boards were made of wood. 
Today, it’s the other way around: 6 out of 7 are made of strong, durable, 
inexpensive sheet steel, with features that could never be achieved with wood. 

The ‘“‘Mary Proctor Hi-Low Ironing Table’”’ shown here is a good example. 
Its steel top is pleated for extra strength, with steam venis that channel 
heat away from the ironer’s lap for cooler ironing. Sturdy tubular legs rolled 
from sheet steel are light in weight yet provide solid support. 

Bethlehem furnishes large tonnages of cold-rolled steel to the Proctor-Silex 
Corporation, makers of the ‘“‘Mary Proctor Hi-Low Ironing Table.”’ 

If you work with steel sheets—hot-rolled, cold-rolled, or galvanized—you can 
always count on Bethlehem sheets for completely dependable performance. Our 
engineers will be glad to discuss your sheet-steelworking problems with you. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Distributor: Bethlehem Steel Export Corporation 
eralene 


BETHLEHEM STEEL us 





€ * 
imagine 
buying a GRAY planer for only 


$30,660 


above basic price includes 30” x 6’ planer, one rail head, electric drive and controls 


@ available with single or double-cutting heads : m flush bottom bed 


m™@ new Gray knee ™ synchro-mesh table replacer m full pendant control of table 


m@ Gray Safety nut @ full floating drive shaft m quick acting saddle and slide clamps 


@ abutment tool aprons m non-shock pneumatic tool lifters m infinite feed range 


\ technical bulletin available 
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TT ee OO 90°-35"-42° 0/7) | 


@ square locked throughout @ knee and rail counterbalance @ pyramid side walls on bed 
M vee ways @ gray non-metallic ways—optional ® maximum capacity—table width 
@ ‘reservoil’ lubrication m high table speeds m duplex tables optional m new column 


m helicone transmission ™ space saver drive m table safety stop m forced lubrication 


horizontal milling and boring machines THE GG. A. GRAY CoO 
7. 


planers 
planer type milling machines CcCrun CEN NATE, oO HE OC 
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Ihe Torrington Company, Bantam Bearings Division, 
South Bend, Indiana, is especially noted for the high 
quality of its rolling mill bearings. Usage of modified 
AISI 3310 USS CARILLOY Steel in races enables 
Torrington to manufacture quality bearings with a 
foot-pound energy absorption rate of a magnitude im- 
possible to obtain with any other conventional alloy 
steel. Translated into performance, rolling mills 
equipped with these bearings have produced more than 
5,000,000 tons of steel without a bearing failure! 

Before using the modified USS Alloy grade, Torring- 
ton tried several different types of steel which gave con- 
siderably lower tonnages before failure occurred. Then 
with the application of the 4% nickel alloy (Modified 
3310) they first succeeded in obtaining progressively 
higher tonnages to the 5,000,000-plus tons of rolled 
steel production enjoyed today. 

In addition, the Torrington Company uses the 52100 
series of USS CARILLOY Steels. The types of 52100 


This mark tells you a product 
is made of modern, 
dependable Steel. 





MORE THAN 5,000,000 TONS OF STEEL WITHOUT A BEARING FAILURE 


steels used in through-hardening anti-friction bearings 
consist Of grades similar to AISI 50100, 51100, and 
52100. These steels have certain special characteristics 
such as wear resistance and compressive properties 
essential in bearings, which are obtained by adding 
varying amounts of chromium to high carbon steels. 

The chromium, manganese, silicon are varied accord- 
ing to the cross section involved in the finished part and 
its expected response to heat treatment, or the micro- 
structure needed to impart wear and other special prop- 
erties. USS CARILLOY Steels in this class have long 
been noted for their superior quality, cleanliness and 
wear resistance. 

Special alloy steels such as those used by Torrington 
can be developed for other special needs. In addition, 
all standard alloy steel grades in a complete range of 
USS bar and semi-finished sizes are available. For more 
information, write United States Steel, Room 2801, 
525 William Penn Place, Pittsburgh 30, Pennsylvania. 

USS and CARILLOY are registered trademarks 
United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 
Tennessee Coal & Iron — Fairfield, Ala. 


United States Stee! Supply — Stee! Service Centers 
United States Steel Export Company 


United States Steel 


TOOL 


iy 


Inspector checking a Torrington 4-row tapered roller bearing used in metal rolling mills. A special 4% nickel alloy was used for greater wearing qualities. 
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Why take anybody’s word for it? 

Static and dynamic balancing of rotating parts is a critical quality control 
process. The elimination of destructive vibration is “‘life insurance’”’ for 
your product. It is worth doing correctly. 

Test before you buy! When you buy a balancing machine, you'll want to 
outline your requirements specifically—and insist on comparative tests. 
Only then can you know what you’re buying. No reliable supplier of balanc- 
ing machines will refuse to cooperate in these tests! 

Gisholt shows you. Gisholt invites you to see your work balanced on a 
Gisholt Balancer and to observe a series of scientific balancing tests—to 
prove that your tolerances and production requirements will be met, before 
you buy! 


FREE BOOKLET—Because there are vast differences in 
balancing equipment, it is important to know how the basic 
methods of measuring unbalance compare (mechanical, 
optical and electrical). The Gisholt Balancing Catalog ex- 
plains these methods in detail—so that you can easily draw 
your own conclusions. 

Ask your Gisholt Representative for this booklet or write 


for your free copy. 


Gisholt 6U Balancer handles variety of 
rotors from 350 to 10,000 lbs. This 5600 Ib., 
double-inlet wheel and shaft assembly is 
rotated at 150 r.p.m. and balanced within 
.0003" bearing displacement. Despite heavy 
workpieces and massive machine, no special 
foundation is required for accurate operation, 


OLT... 


Madison 10, Wisconsin 





Turret Lathes »- Automatic Lathes + Balancers + Superfinishers « Threading Machines 
© Factory-Rebuilt Machines with New-Machine Guarantee 





Investigate Gisholt’s Extended 
Payment and Leasing Pians 
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All industry is talking about the new Van Norman 


BEARING 
EXTENSION 


Rugged, heavy Grinding Wheel Spindle 
with its additional bearing extension 
withstands the terrific pressures of crush 
roll forming with NO DEFLECTION. 


Maintained alignment of Grinding and 
Regulating Wheel Spindles is assured by 
the high engagement ratio of the Regu- 
lating Wheel Slide length to width. 


SLIDE ENGAGEMENT WITH WAYS 


SYNTHANE PLASTIC TUBES FINISHED TO 
AUTOMATICALLY... 


VN Diversimatic Centerless Grinder delivers greater precision, finer 
... costs less to buy, 


Synthane Corporation cut production costs of their 
small (under 4 inch O.D.) laminated plastic tubing 
when they switched to a VN Diversimatic Centerless 
Grinder. This low-priced, low-maintenance VN grinder 
is so exact that they can rely on machine accuracy to 
finish the tubing O.D. 


Maintained Precision Assured—Secret of VN’s exact grind- 
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ing accuracy is its anti-friction grinding and regulating 
wheel spindles, which assure maintained precision in 
the workpiece under any conditions. 


Faster Set-Ups . . . Increased Production . . . Greater Accuracy. 
The Van Norman Centerless Grinder is specifically 
engineered to produce more precision grinding work 
per operator per work shift ...designed for in-feed 


VAN NORMAN 


SPRINGFIELD 7, MASSACHUSETTS 
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EXACT TOLERANCES 
ECONOMICALLY 


tolerances in small diameters 
less to maintain 


work, thru-feed work, crush form grinding and profile 
work. The Van Norman Centerless Grinder is rugged, 
and designed for heavy duty, long run production. 


Send For Free Booklet—‘“‘Centerless Grinding,’’ your local 
VN Franchised Distributor will be he»py to discuss 
how VN Centerless Grinding may increase production 
and cut costs for you . . . call him NOW. 


MACHINE COMPANY 


_A DIVISION OF VAN NORMAN INDUSTRIES, INCORPORATED 
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Another typical 
Van Norman 
centerless grinder 
cost-saving 
application 


CUSTOMER’S PROBLEM: 
wei. 


1126 -761 -7267 -602 
1125 STEEL .760 7257 601 


A prominent automobile manufacturer 
wanted to grind all diameters on worm shafts. 
The problem was more difficult because the 
part did not have the same hardness through- 
out its entire length. Automatic cycling was re- 
quired as well as post-operational gauging with 
feed back to machine for size compensation. 


VAN NORMAN SOLUTION: 



























































A Centerless Grinder with a Hydraulic Dia- 
mond Dresser was used to grind this part. 
Three operations were used because of the 
large amount of stock removal required, and 
also because of intermediate operations such 
as hardening and thread milling. These oper- 
ations were: 

ist Operation—Grind all diameters to 

+ .012/.011 in soft state. 

2nd Operation—Grind all diameters to 

+ .002/.003 after hardening. 

3rd Operation—Final grind all diameters 
to size. 


THE RESULT: 


Complete customer satisfaction. The machine 
functioned as planned. Production was as 
follows: 

1st Operation—120 pieces per hour at 100%. 
2nd Operation— 180 pieces per hour at 100%. 
3rd Operation— 240 pieces per hour at 100%. 
Two Van Norman machines are now in use 
on this job. 


2876 
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XX 


BEARING ALUMINUM BARS _ 


~— 


j 


have you learned what Bunting Bearing Aluminum Bars can do for you? 


eee ee eee eee eeeeeeeeeeeeeeeeeeeee 


w 


No other low priced bearing metal delivers all the many fine qualities 
embodied in Bunting Bearing Aluminum. Its physical properties add 

up to a remarkable and ideal material for most general bearing applications. 
Light weight is an added advantage. It machines easily 

and rapidly, saving labor cost. All bars are 

machined on all surfaces, reducing 

waste metal to the minimum. And 

it is carried in stock in 138 sizes of 13” 

tubular and solid bars by your local 


Bunting Distributor. 


case in point® 


pecimens of Bunting 


Aluminum Bearings re 


MACHINE SHOP SERVICE... Small lots of special design 

ol telat MuelMeltielilel+](-MiceluiMiiel4 Mae Mol sleelatlate 

immediately from fully equipped machine: shops through 

all Bunting Branches. The wide range of sizes of Bunting 

‘iiele @aeliMeclcelsr4-MelileM lili 16 -loMloldelar4_Miel_lelgiilel Mulel dt Mia 

eli igelilosMelMeM lied Mil Mi oMeMt)>llalelMelteldlleM lol} amelale, 
economical. Bunting Cast and Sintered Bronze and Bunting 

Bearing Aluminum Bars provide the material for special sizes 

elare Mel -Sil+ tM dillsumae lie) Mel-Mulel(- Miceli Miela Mel -lelaiilel Me dell alielael| 
Bunting Distributor can arrange for such work 


Ask for catalogs . . . No. 46— Technology of Bunting Bearing Aluminum. 

No. 158— Complete listing of sizes of Bunting A technical treatise on the composition, machining 

Cast Bronze and Sintered Bronze Bearings and and use of this new bearing metal. Ask your local 

Bars, and Bunting Bearing Aluminum Bars. Pocket Bunting Distributor. 

size edition 

No. 258— Complete listing of Cast Bronze Electric The BUNTING Brass and Bronze Company « Toledo 1, Ohio 
Motor Bearings for all makes and sizes of electric Branches in Principol Cities 

motors 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF CAST BRONZE, SINTERED METALS OR ALUMINUM ALLOYS 
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HOW MUCH COULD YOUR SHOP PRODUCE IN A TWO HOUR DAY... 
-» LESS A COFFEE BREAK? 


cD 


” 


Almost as much as you now produce in 8 hours 
with conventional equipment! When you switch 
to an AMERICAN numerically controlled Posi- 
tioning Table and the new AMERICAN Hole 
Wizard Radial Drill, your production will step 
up 400%! 

In addition to fast, error-proof positioning to 
+ .000250”, the AMERICAN positioning table 
gives you extreme ease of operation, The simply 
loaded punched tape is read by low pressure air, 
and automatically moves the table to first posi- 
tion at the touch of a button. After that, your 
operator need only touch the “Next Position” 
button on the portable console. 

This rugged, profit-making combination was 
designed by American Tool Works and Sperry 
Gyroscope engineers to increase your production, 
eliminate expensive jigs, prevent operator error. 


Ask your American Distributor about “Toolease, 
our leasing plan under which this AMERICAN 
Positioning Table and AMERICAN Hole Wizard 
Radial combination can improve your produc- 
tion... while it pays for itself. Or, write Section 
163 at the address below. 

Ask for Bulletins 700 and 801, 


‘m 


a; 
Bef THe AMERICAN TOOL WORKS COMPANY 


PEARL STREET AT EGGLESTON AVENUE ¢ CINCINNATI 2, OHIO 





JONES & LAMSON | 


J & L’s new Model E-2 Automatic Form Grinder 
offers a combination of features that add up to 
unprecedented production efficiency. 


Wide range of work speeds, from 50 to 1500 
R. P. M. New unitized headstock has a constant- 
speed AC motor, with fast cycling achieved by 
means Of,an electric clutch and brake. Proper 
surface speeds available for all diameters up to8”. 


Completely automatic cycle, with automatic 
positive size control. High-speed approach, 
variable feed, spark-out and withdrawal are 
positively controlled through simple cam action. 


e New Grinding Features... 
e New Grinding Efficiency 


The J&L Model E-2 Automatic Form Grinder 
with PERPETUAL FORM CONTROL through a full 12” width! 


Wheel slide is held against a positive stop with 
uniform hydraulic pressure. 


All kinds of wheel trueing, including PFC 
through 12” width. All types of J & L diamond 
dressers are available. Also, crush dressing for 
wheels up to 4” in width. In cemented diamond 
particle cutters for continuous wheel forming, 
there are sensational new capacities up to 12” 
wide. 


Capacities up to 31”, for precision shaft work. 
Swivel-type platen up to 15°. Up to 31” between 
centers. Equally suitable for chuck work. 

For detailed information, 
write today for Form 5916. 


MACHINE TOOL 


DIVISION 


Jones & Lamson Machine Company, 502 Clinton Street, Springfield, Vermont 
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MORSE TOOLS HELP BUILD THE HEAVYWEIGHTS 








Long-lasting, quality Morse Tools give Hough smoother 
holes . . . increased production . . . lower maintenance 


Dependability, improved performance . . . these are the outstanding 
features of The Frank G. Hough Co.’s Payloader, Paymover and 
Paylogger tractors. 


It’s small wonder they turn to Morse for cutting tools to help build 
these quality products. Morse Cutting Tools are known throughout 
industry for their lastability ... their quality ... their capacity to 
machine faster, smoother, more accurately. 


Let Morse help you with your cutting tool problems. Call your 
Morse Franchised Distributor today. He’s the man with the answers. 


MOR,S E> 


means “THE MOST” in Cutting Tools 


MORSE TWIST DRILL & MACHINE CO., NEW BEDFORD, MASSACHUSETTS 
Warehouses in: NEW YORK + CHICAGO + DETROIT + DALLAS + SAN FRANCISCO 
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Morse means more production... 
smoother, more accurate produc- 
tion . . . with every type of cut- 
ting tool from drills, reamers, 
taps and dies, to end mills, mill- 
ing cutters, slitting saws and 
“specials”. So, if you want the 
best from every cutting tool you 
buy, mark your order “MORSE”. 
For if you want Morse Quality, 
there’s only one way to get it... 
specify Morse. 


ee ee ee ee ee ee ee ee ee ey 
ee tt ee eh Ee | 
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A Division of VAN NORMAN INDUSTRIES, INC. 
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SND — a new natural diamond 


SND—THE LATEST TECHNICAL 
DEVELOPMENT FOR IMPROVING 
CARBIDE GRINDING PERFORMANCE 


SND (Selected Natural Diamonds) is a New 
natural diamond abrasive developed especially 
for resinoid bond grinding wheels. It is made 
up of needle shaped grains and thin, flat 
platelets selected from diamond boart that has 
been crushed by a special method. 

Diamond particles at least twice as long as they 
are wide are classified as “needles,” and parti- 
cles that are less than one-quarter as thick as 
they are wide are classified as “‘platelets.” 


fSLIN. 


Top: Blocky diamond particles predomina- 
ting in conventional grit. 
Bottom: Needle and platelet diamond particles 
predominating in new SND Selected 
Natural Diamond grit. 


Conventional natural diamond grit sludge > 


The absence of large particles in SND—Selected Natural 
Diamonds sludge shows why SND gives up to 30% 
longer wheel life and increased wheel efficiency over 


conventional diamonds. 


SND-Selected Natural Diamond grit sludge > 


American Machinist/ Metalworking Manufacturing - 


CIRCLE 179 READER SERVICE CARD 


Why “needles and platelets’? 





// Sketch showing effect of geometrical / 


7 
wy 


For many years, blocky shaped diamond 
particles were considered ideal for any type 
bond grinding wheel. Recent laboratory 
research into the influence of particle shape on 
grinding efficiency proved that blocky particles 
were not as efficient in resinoid bond wheels 
as were thin, flat and needle shapes. 


Subsequent tests bore out the important facts 
that, blocky shapes either wore down level 
with the matrix, or were pulled out of the 
bond; while needles and flats seldom pulled 
out, and instead of wearing smooth, tiny 
bits broke off in a manner which constantly 
exposed new, sharp cutting diamond edges 
to the work. 

















Tests verified by sludge analysis 

Analysis of the sludge and swarf collected 
after tests of both SND and conventional grit 
wheels verified the test findings. Only uni- 
formly tiny diamond particles were found in 
residue from SND wheels, proving that each 
SND particle was almost wholly utilized in 
the grinding process. 
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grit for higher grinding efficiency! 


How SND (Selected Natural Diamonds) 
increases grinding efficiency 

SND provides more sharp cutting edges per 
carat in the same grit size. 

More cutting edges means a faster, cooler 
cutting wheel that will last up to one-third 
longer than resinoid wheels made with con- 
ventional grit. 

The thin needle and flat grains in SND possess 
the right amount of natural strength, yet break 
down easily for fast, free, and continuous 
cutting. 

SND grit offers maximum holding surfaces to 
the bond, reducing non-productive pull-outs. 


SND sharper cutting edges reduce wheel 
loading and glazing. 


Proved in laboratory runs... 
Extensive laboratory runs show SND grit is 
up to 30% more efficient than conventional 


grit when grinding cemented carbide at .0005” 
to .0015” in-feeds and speeds of 5500 S.F.M. 


Proved in the field 

Many metalworking plants now are proving 
the new SND grit in their own shops with 
results that substantiate the already-completed 
laboratory evaluations. 


TREATED SND—ANOTHER 
NEW GRIT DEVELOPMENT! 


A process for treating SND (Selected Natural 
Diamonds) grit to make it even more friable 
and to give it superior bonding properties in 
resinoid wheels also has been developed. This 
process introduces surface irregularities in 
the otherwise smooth planes of the SND 


particles; these tiny cracks and crevices pro- 
mote faster breakdown after wear and stronger 
bonding. Already proved to be more efficient 
than conventional grit at feeds of .0005” to 
.0015”, on carbide, Treated SND is recom- 
mended only for lighter feeds, and where the 
nature of the work demands rapid grit particle 
breakdown. 


The selection is yours... 
SND grit—for tough applications. 


SND Treated grit—for light feeds and coolest 
cutting. 

Conventional grit—for heavy feeds (.003” and 
up) and the recommended material for metal 
or vitrified bond wheels. 


Available now 

Your diamond wheel supplier can now furnish 
you with grinding wheels made with the new 
SND grit—either treated or untreated—ask 
him about SND today! 


Diamond experience 

Ready to discuss your diamond problems 
are Industrial Diamond Division Field Engi- 
neers located in key metal-working centers. 
These are technical men with natural diamond 
backgrounds and experience. Field offices are 
in Boston, Chicago, Cleveland, Detroit, Los 
Angeles, Newark, New York, 


Technical information service 

A new and complete technical information 
service to help keep you abreast of the latest 
developments in industrial diamond tech- 
nology has been established. Monthly Dia- 
mond Data and Technical Bulletins will be 
sent you without obligation. Simply send us 
your name, title and company address, 


ENGELHARD HANOVIA, INC. 


INDUSTRIAL DIAMOND DIVISION 


113 ASTOR STREET 
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New, large capacity 


New Britain bar machmes 


If you feel you know New Britain bar machines 
like a book, a word of caution: There’s a completely 
new book! New, basic design that removes limita- 
tions formerly inherent in bar machine construc- 
tion. New power, new speed, completely new 
capability for imaginative tooling. 


And new, large bar capacity. That is the im- 
portant “new” we want to call to your particular 
attention here. You can apply New Britain stand- 
ards of productivity to bar stock as large as 544”. 


The new, big line of four-, six-, and eight- 


spindle models: 


Model 450. Four spindles, 544” maximum capac- 


ity, four independently operated radial cross 


slides. 


S84 FAs 


Capacity up to 15 on 
New Britain chuckers 


We are going to take it for granted that you take 
New Britain chuckers for granted—as the leading 
make of multiple spindle automatics. Most people 
do. The big news then is that the profitability of 
these famous machine tools can now be applied to 
an increased range of work. The new New Britains 
are available with chucking capacities up to 15”, 
which enables you to apply New Britain standards 


of speed, accuracy and versatility to larger work. 


The 15” capacity applies to four-spindle models. 
Six-spindle machines will take pieces up to 12’, 


and eight-spindle chuckers will handle up to 10”. 
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Model 635. Six spindles, 34%4” capacity, with 
independent radial cross slide in every position. 


954" 


Model 826. Eight spindles, 25%”, 
independently operated cross slides with the two 
lower slides exceptionally wide to provide elevating 
bloct.s for cross slide tooling in the number 3 and 
8 positions. 


capacity. Six 


Inexpensive, disc-type cams provide positive 
actuation of cross slides. Cross slide and end-work- 
ing tools on all models are easily accessible. All 
models have positive spindle carrier lifting, locat- 
ing and locking. New catalog material will give 
you further details on these machines. Your New 
Britain representative can show how the 
increased peofitability built into them can improve 
your competitive situation. Plan to see him soon. 


you 


MACHINE COM P A 


If you work with large castings and forgings, 
this might be the announcement of the decade, 
in terms of an investment that can’t fail to be 
profitable. With equipment like this properly 
adapted to your particular requirements, nobody, 
anywhere, is going to trim you on cost per piece. 


Call on your New Britain sales engineer for 
practical, specific information, of course. Mean- 
while, we have just published a new catalog on 
these new large capacity chuckers, and we would 
be happy to mail your copy to you on request. 
The New Britain Machine Company, New Britain- 
Gridley Machine Division, New Britain, Conn, 


N 


Y 
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NEW 


Fast, rugged New Britain +GF+ 
copy lathes 


Right from the ground up the New Britain +6F+ 
isa machine conceived, designed and manufactured 
as a copying-contouring lathe. Not a standard 
lathe with copying attachment; not a factory- 
made “special” with the contouring feature built 
on components from other lathes; but a solidly 
based, ruggedly constructed, fast, powerful, ac- 
curate machine designed solely for the template- 
controlled, rapid production of between-centers or 
chucked work with external or internal contouring. 


A million pieces or just a few, it’s a machine 
you'll use on many different types of short-run 
jobs (just change the template and reset the 
controls), or on one long-run job (just replace the 


single-point tool when it wears). 


The instantaneously accurate hydraulic copying 


BRITAIN 


Consistent accuracy 


to tenths at super speeds 


Model 37 Precision Boring Machine is a machine 
with a mission, rather than an answer to every- 
body’s metal turning problems. Its mission is 
contour boring and turning in applications where 
both extreme repetitive accuracy and high pro- 
duction are of paramount importance. If you have 
such a requirement, Model 37 is an unbeatable 
money-maker. 


It is an inherently simple machine: simp!e to 
operate, with inspection limited :to gauging any 
one dimension. Simple in operating principle, too, 
built around precision cams that operate without 
being affected by temperature fluctuation. From 
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GRIDLEY 


mechanism is entirely enclosed within the compact 
carriage. All controls are within easy reach. The 
template is up front for easy adjustment. The 
chips fall free into the wide open base, can’t clog 
or jam any part of the mechanism. 


There are endless variations available within 
the New Britain +6F+ line. The standard model 
has applications anywhere on between-centers or 
chucked pieces. Other attachments and models 
are available to suit your particular requirements; 
infeed attachments, automatic loading, bar stock 
models, etc. 


“special” for copy 
turning until you have investigated the New 
Britain +6F# copy turning lathe. As a starter, may 
we send you the latest catalog? 


Don’t buy any lathe or 


EAGT BIAS OEP? 


one to four high speed spindles can be mounted 
on a single machine. 


We would be happy to discuss any production 
problem involving straight or contour boring and 
turning. We doubt that anyone equals New 
Britain’s know-how in this area, and we have a 
wide variety of boring equipment, both vertical 
and horizontal and of very advahced design. No 
matter what your work, or production require- 
ments, this is a very fine place to look for an 
answer. The New Britain Machine Company, 
New Britain-Gridley Machine Division, New Bri- 
tain, Connecticut. 
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DIAMONDS AT WORK 


Industrial diamonds are, first and foremost, tools. They’re used in many ways 


to do many jobs. Diamonds keep hardest carbide tools sharp and efficient. 
Diamond wheels shave jet runways to perfect smoothness. Diamond tools 
speed up production of precision alumitium parts for automobiles. Diamonds 
machine close-tolerance ceramic components for electronic systems. 

These jobs could be done with other cutting and abrading tools 


every case, diamonds do them better. Not only better: more econoy 
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a. Tf you cut, sharpen, or smooth in your business, you can probably use 
diamonds to advantage. Wide assortments are available in any quantity to 


your diamond wheel and tool maker. See him for more information. 


f) INDUSTRIAL DISTRIBUTORS (SALES), LTD. 


INDUSTRIAL DIAMONDS 
CUT PRACTICALLY 
EVERYTHING... 
ESPECIALLY YOUR 
PRODUCTION COSTS 
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UNIVERSAL BORING CHUCK ;. 


heavy and rigid for all types of rough boring without 
chatter yet accuracy of adjustment adapts it equally 
well to finish boring. Time-tested Universal Collet nose 
holds boring tool much more rigidly and securely than 
set screws while precision and extreme accuracy of 
feed-adjustment are obtained by an anti-backlash ar- 
rangement of feed screw and large dial. 


UNIVERSAL 
COLLET CHUCKS 


combine maximum 
holding power and 
minimum run out 
with simplicity 

of design and 


low price 


The basic collet principle is the same in 

all Universal chucks. Tools gripped in 

these chucks withstand a maximum 

thrust and radial load because the collet 
grips on a continuous surface its full length 
and positively locks the tool. Write 

today for new catalog showing 

the complete line of Universal 

collets and chucks, 


UNIVERSAL 


ENGINEERING COMPANY 
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UNIVERSAL FLOATING 
COLLET CHUCK fo horizontal or vertical 


operation is positively protected against destructive 


action of coolant by a seal which prevents entrance of 
compounds into interior of assembly. Frictionless ball 
bearing flat springs are adjustable to counter-belance 
weight of the tool. 


FRANKENMUTH 1, MICHIGAN 
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way 
to get extra 
efficiency 
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40 CIRCLE 189 READER SERVICE CARD American Machinist /Metalworking Manufacturing + July 11, 1960 





BUHRS BABY 


arrives ontime... 


Weight: 500 tons 
Length: 220 feet 


Genus: Transfer Machine 


What's all the excitement about? Buhr’s Baby, the 
first major machine built to the Special Machine 
Tool Standards, has been delivered to its proud 
owner—a major American automobile manufac- 
turer. And it’s some baby! 

A lift-and-carry, part-through transfer, with 
fifty-eight stations, the machine is designed to 
perform 323 precision operations in automatic 
sequence on cylinder heads for a 1961 model 
automotive engine. Operations, in addition to 


BUHR MACHINE TOOL COMPANY 


American Machinist/Metalworking Manufacturing ° 





July 11, 1960 


rough and finish machining, include probing, 
sealer application, assembling, pressure testing, 
rejecting and injecting . . . you name it. It’s fast, 
too. The work cycle is only 30.0 seconds. Capacity 
at 100% efficiency is 120 pieces per hour. It's 
some baby, alright! Because it was built to the new 
Standards, it’s the most flexible and readily con- 
vertible multiple operation machine tool ever built. 
It’s the first in a broad new line of SMTS Babies 
that Buhr is now building. 


p-{s/,/e | 


(say BURE) 
ECOMOMATIC 


MICHIGAN 








ANN ARBOR, 
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NEW FROM - HOME OF THE JIGMIL 


tapa 


tape control system for DeVlieg Spiramatic Jigmils® 
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Now available for automatic programming of all Spiramatic JIGMILS, Tapac is DeVlieg’s own 
system of numerical control. And it is so simplified, a tool engineer can master the programming 
technique in 3 to 4 hours. 

Designed to make full use of JIGMIL’s inherent accuracy and precision, Tapac is a point- 
to-point system for automatic measuring, positioning and cycling complete parts programs 
utilizing 1” eight-channel standard punched tape input. Automatic functions include sequential 
or simultaneous positioning of vertical and horizontal slides, spindle depth control cycling and 
control of spindle speeds and feeds. Automatic positioning repeats to within 0.0001". The control 
system is comprised of simple plug-in electronics and standard proven components. 

Come to Fair Street and see the Tapac system of automatic tape control for jigless boring 
and machining in our own production operations. Its accuracy, precision and flexibility will 
work equally well for you. 

*Trademark—De Vlieg Machine Company 


2 
/¢ DeVlieg 


ACCURATE HOLES AND FLAT SURFACES 
IN PRECISE LOCATIONS 


DEVLIEG MACHINE COMPANY, ROYAL OAK, MICHIGAN 


CIRCLE 191 READER SERVICE CARD 





Kirn 
BOOTH 431 NMTBA EXPOSITION 





Compact, high-speed hobbing 


machine combines many ad- 
vanced principles of gear 
cutting ... for manual opera- 


tion or complete automation 


Whether yours is a general-purpose 
gear shop or an automotive plant 
requiring high-volume production, 
Barber-Colman’s new No. 4-6 ver- 
tical hobbing machine can give you 
total gear-cutting economy — low 
tool cost, faster cutting, increased 
machine utilization. 


Here, in a compact vertical, is the 
perfect combination of high speed, 
rigidity, versatility, and automatic- 
ity . . . carefully built to Barber- 
Colman’s recognized high standards 
of precision and extra quality. 


High capacity in a versatile 
machine 

Automatic cycling of the No. 4-6 in- 
cludes carriage feed, retraction after 
the cut, and rapid carriage traverse 
to the starting position. Combined 
high speeds and minimum non- 
productive time between cuts make 
decreased cycle times a practical 
reality. The machine is designed 
specifically to be tooled for automatic 
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High Speed, 
Versatile Hobbing 


.. with Barber-Colman’s new No. 4-6 Vertical Hobbing Machine 


loading. However, it is simple to set 
up and can be loaded manually when 
required, 


As an example, the 12-14 pitch, 
nine-tooth automotive pinions (AISI 
1024) shown here are hobbed at 240 
per hour at 100% efficiency, using 
a3” diameter x 4” long triple-thread 
hob. This job has a feed rate of .045” 
per revolution, and a hob speed of 
362 rpm (284 sfm). Total cycle 
time for each load of two pinions is 
30 seconds, 


The machine is automatically loaded 
... a shuttle places the blanks, two 
at a time, under the hydraulically 
actuated tailstock where they are 
locked in position against the ser- 
rated driver. After the cut, the 
shuttle unloads the finished work 
and picks up the next set of blanks. 


The automatic hob-shifter is an in- 
tegral part of the automatic cycle. 
It can be set to operate after each 
cycle, or after a certain number of 


gears has been cut. This assures high 
gear production and low hob cost, 


Rugged design increases 
productivity 


Vertical design of the No. 4-6— 
with integral bed, spindle housing, 
and upright—provides extra rigidity 
and simplifies application of auto- 
matic tooling. The heavy vertical 
column rigidly supports all motions 
of the machine. Movements of the 
column in both directions are con- 
trolled by positive stops. Hydraulic 
pressure holds it firmly against a 
depth stop during the cut. 


See the new No. 4-6 vertical hob- 
bing machine at the 1960 Machine 
Tool Exposition ... Booth 923. 
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Close-couple design, with short 
shafts having high diameter-to- 
length ratios, minimizes vibration, 
even under the toughest conditions. 
Both the hob spindle and work 
spindle are mounted in precision 
tapered roller bearings. 

These are reasons why the No. 4-6 
can offer you maximum hob speed 
of 614 rpm and maximum feed of 
.150” per work revolution. 


For complete information on how 
you can gain total gear-cutting 
economy, contact your Barber- 
Colman representative or write the 
factory direct, 


BARBER 
COLMAN 


® 
71 Loomis Street, Rockford, Ill. 
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ooo FOR LONG WORKING LIFE 
TO ELIMINATE DOWNTIME & PRODUCTION LOSSES! 


THOMSON 
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if Ga as 
"UNIVERSAL ADJUSTABLE 


Tremendous economies from the use of multiple-spindle drill- 
heads are obvious. Use THOMSON THRIFTMASTER Drill- 
heads for optimum performance and profits. Ask NOW for 
our new catalog. 


1016 NORTH PLUM ST. 
LANCASTER, PENNA. 
EXpress 2-2101 


Also Makers of DORMAN AUTOMATIC REVERSE TAPPERS 


CIRCLE 195 READER SERVICE CARD American Machinist/Metalworking Manufacturing + July 11, 1960 





A BETTER PRODUCT... AT LESS COST... through ADVANCED GAGING! 


Profit margins aren't getting any better . . . just the oppo- 
site. It's no longer a matter of “getting the stuff out”. The 
problem now is making it better at lower cost. Advanced 
gaging— by FEDERAL—can do it. The gaging ideas are 
proven profit makers. The gages, far from being monsters 
of automation, are compact, standardized units, realistically 
designed to provide automatic control or inspection, or 
both, where it does the most good and at a price that almost 


@ automatic CONTROL OF FINISH SIZE 


This standardized control gage continuously measures and indi- 
cates size of work as it is being ground and automatically causes wheel 
to retract the instant finish size is reached. Unit can be easily applied 
in the field to amy center type grinder having hydraulically controlled 
wheel slide 


BENEFITS: Reduces costs — one operator handles two, possibly three 
grinders performing the same or different operations. Gages pay for 
themselves within a few months. 

Improves quality — even if you have only one grinder, gage is a 
profit-maker because it eliminates error due to operator inattention or 


fatigue and also eliminates cost of later inspection. 


VARIATIONS: Similar FEDERAL Gages are available through machine 
tool manufacturers to change wheel feed rate to dwell grind also . . . 
or to control dressing cycle and finish size on I1.D. grinders. When 
specifying machine tool requirements be sure to include Federal gaging. 


every manufacturer can afford. And they have reliability 
... the most important single feature of FEDERAL Gaging. 


Whether you're big or small in terms of production, 
at least one of these gaging arrangements can pay off for 
you. It’s the truth. Ask us to prove it. Write: 


FEDERAL PRODUCTS CORPORATION 
6127 Eddy Street * Providence 1, Rhode Island 


AI-ELECTRIC 
INDICATING SWITCH 





@ automatic 
100% INSPECTION 


This standardized “post- 
process’ gage inspects every part 
as it is discharged from the ma- 
chine and sorts work into “good”, 
“near-over’, “near-under” plus 
“salvage” and ‘‘scrap’’, indicating 
the size of each piece. Operator 
can compensate for drift and 
piece-to-piece variation before any 
scrap parts are produced. Can be 
applied to any type LD. or O.D. 
grinder, lathe, boring machine or 
screw machine. 


BENEFITS: Lower cost per part. 
Virtually eliminates scrap by 
showing trend before tolerance 
limits are reached. 

Eliminates inspection errors — 
gage has 99.8% reliability or 
better. 


VARIATIONS: Federal Gages of similar 
type are available through machine tool 
manufacturers to also provide automatic 
compensation of the machine, either pro- 
portionally or by increments, so that drift 
is corrected without need for operator 
attention. Be sure to specify Federal Gag» 
ing when buying machine ¢tgols. 





© _—_s SEMI-AUTOMaTIC, MULTIPLE 
DIMENSION MEASUREMENT 


Ideal for small and medium production manufacturers, this gage 
checks nine dimensions in two stations and is adjustable for 64 sizes! 
Work is loaded and disposed of manually. Lights show “good”, 
“over” and “under’’. 


BENEFITS: Reduces non-productive costs—inspection time per part 
is reduced 75%. 


Improves quality level. Permits profitable 100% inspection. 
Inspection can be performed by less skilled personnel. 


VARIATIONS: 
Can be designed 
to provide vir- 
tually amy com- 
bination of di- 
mensional meas- 
urements. Unit 
can incorporate 
semi - automatic 
disposal. Other 
design possibili- 
ties up to a com- 
pletely auto- 
mated inspection 
and control gage. 


INDICATING 
LIGHTS 


INTERCHANGEABLE 
GAGING FIXTURES 





Ak FEDERALZ,.,z 


FOR RECOMMENDATIONS IN MODERN GAGES... 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting, or Automation Gaging 
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A new concept in Nurberical Control 
«K «K 


from NORDEN * 


q | 
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feature display of actual position 


@ With Norden unique components you can automate as much or as 
little as you need. This new concept in numerical control is made 
possible by the exclusive design of a position feedback transducer, 
electronic circuitry and visual display. These units are available in 
various systems to show the exact position of the moving members of 
a machine at all times. 





EXACT POSITION READOUT 


Series 100—This system displays in straight 
decimal form the exact position of the tool 
or work piece. One display is used for each 
axis of motion. 

Features—Iiiuminated numbers, readable 
from twenty feet—individual plug-in decimal 
units—display unit can be located on ma- 
chine or remote. 


AUTOMATIC POSITIONING 


Series 600—A completely automatic posi- 
tioning system with input from either 
manual dial-in switches or punched tape. 
Display units provide decimal readout of 
actual position—not command. 





FULL RANGE ORIGIN SELECT 

Both Series 100 display and Series 600 
positioning systems can be supplied with 
full range electronic origin select. Any de- 
sired offset is quickly and easily dialed in by 
the operator on manual selector switches 
Features—Eliminates time consuming read- 
ings and calculations—eliminates human 
error—provides offset calculation automat- 
ically—displays exact position numerically. 


PROGRAMMED DIMENSIONAL INSPECTION 

This new Norden concept now makes possible auto- 
matic inspection of parts by measuring their exact 
shape and contour. Since each point on the part's 
surface has a digital value this information can be 
easily programmed. Corresponding points on the 


CONTROLLED PROGRAMMING 


These systems are available with automatic 
tape punch units for tape preparation ‘‘on 


actual part can be probed automatically and their 
dimensions compared with the programmed informa- 
tion. The system can be provided with direct numeric 


print or readout of actual dimensions, deviations from 
nominal, or out of tolerance indications. In addition, 
punched tape output is available. 


the machine.” This provides a permanent 
inspection record or a programmed tape 
for playback applications. 


a * * * * a * * * * * * * * * 


When in Chicago see us at the Production Engineer- trolled Machines exhibited by G. A. Gray Company, 
ing Show, Navy Pier, Booth 221. At the National Atlantic Machine Tool Works, LaPointe Machine 
Machine Tool Builders Exposition, see Norden Con- Tool Company. 


For more information contact your nearest Norden Representative, 400 Main Street, E. Hartford, Connecticut, 
JAckson 8-4811, 11 West M tA e, Dayton 2, Ohio, BAldwin 8-4481, or write us at the address below. 


OF UNITED AIRCRAFT CORPORATION 
DATA SYSTEMS DEPARTMENT 
SANTA ANA, CALIFORNIA 
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EDLOY 


the world’s most machinable steels 


INLAND STEEL COMPANY 


30 West Monroe Street, Chicago 3, Iilinoi 
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“Ours is a specially designed numerically controlled jig drilling 
machine with which we obtained penetration rates of 20 Inches Per 
Minute at 750 RPM in standard half-inch thick 1020 steel plate. 
However, with the same set-up, we easily obtained 40 IPM at 
875 RPM in INLAND LEDLOY leaded steel plate three times as 
thick and with far better tool life. 

@ ‘Actually, in LEDLOY, we reached penetration rates of 46 and 
47 IPM but consider the 40 IPM more practical for production 
runs. Our programmed test run was made on steady plates for large 
condensors in which 1%’’ LEDLOY steel plates were used. As 
a control, equivalent drillings were made in non-leaded plates 
of the same chemistry and the same thickness. Our load meter 
showed the same pulled load on LEDLOY at 40 IPM as we pulled 
on the non-leaded plate at 20 IPM. Tool life using LEDLOY 
plates at 40 IPM was equal to tool life using non-leaded plates at 
only 20 IPM. 

@ ‘We conclude, and without hesitation state, that LEDLOY dis- 
played a marked improvement.” 


Walter P. Hill, President 
WALTER P. HILL, INC. 


a we f oa 2 : ? 
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vl a SPECIAL AUTOMATED MACHINES 


DETROIT, MICHIGAN 
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“OUR FIRST TAPE-CONTROLLED 
MACHINE TOQL HIGHLY SUCCESSFUL 


..» A REAL BREAK-THROUGH IN MANUFACTURING EFFICIENCY.” 


§. A. Mahan, dr. 
Plant Manager 

Automotive Division 
The Budd Company 
Philadelphia, Pa. 
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GIDDINGS & LEWIS 





ECONOMIC BENEFITS OF 
NUMERIPOINT” CONTROL 
AT THE BUDD COMPANY 


The management of The Budd Company 
realized that tape-controlled machining in 
specific applications would be a means of 
improving service to customers and reducing 
manufacturing costs at the same time. As a 
result, a Giddings & Lewis Numeripoint- 
controlled horizontal was purchased for drill- 
ing, boring, reaming, and tapping die blank 
holder castings and plates. 


The Budd Compa 
automobile compo 
in Philadelphia, Ga 
one of the nation’s le 
builders for the a 
missile industries. I 
time, scheduling, 
critical factors. 


The G&L machi 
ments beautifully. 
Jr., plant manager, 
rived from it: ““Our G 
point-controlled 2 
successful — has 
saved money, reduce 
us to meet tight sch 
machine is just a sta 
the foundation to go 
controlled machines. 







@ Here are some of 
Mahan’s statement 4 
purchasing, shop, and 


ompany — a major supplier of 
mponents, maintaining plants 
a, Gary, and Detroit — also is 
on’s leading die, jig, and fixture 
he automotive, aircraft, and 
ies. In this tool business, lead 
ing, cost, and accuracy are 


nachine has met the require- 
lily. Here is how S. A. Mahan, 
ager, sums up the benefits de- 
Our Giddings & Lewis Numeri- 
machine has been highly 
has improved accuracy and 
reduced lead time, and helped 
t schedules. We feel that this 
a start — that it has provided 
to go further into Numeripoint- 
hines.”’ 
e of the reasons behind Mr. 
ent as summed up by Budd’s 
p, and programming personnel: 








The operator has 


eecs ago no pnysicai cnec 


r ompiete Supervision 


king with gages in order to work to tolerances of 


Some jobs that formerly took 29 hours on 
another type of machine, plus ten hours in 
layout, now require only 20 hours totally 
on the G&L machine. 


Expensive layout work and checking of 
layout are completely eliminated. The need 
for a crane and riggers to set up work on 
layout tables also is eliminated. 


Because die blank holder castings and 
plates now are accurately machined to 
+ .001” to tolerance from the same tape, 
parts go together smoothly on the assembly 
floor with consequent time savings and 
elimination of reworking. 


It used to take as long to make costly 
fixtures for some parts as it now does to 
machine the entire part itself. 


After only three months’ experience, the 
programmer can “‘tape”’ a part in a fraction 
of the time previously required to lay it out. 





‘daldelelolameeal-Mmelelabig® ysten 


e are eas 


Work can be planned more efficiently be- 
cause programming is done well in advance 
of production. 


Workpieces with many common operations 
or hole patterns can share a master tape — 
only the differences need to be programmed 
individually. 


Once programmed, work can be accurately 
duplicated any time, with any machine 
operator, and with no lead time for layout 
involved. 


Each tool is handled only once; fast posi- 
tioning permits all identical operations to 
be performed before changing tools. 


The benefits that The Budd Company has 
secured are typical of those being experienced 
wherever G&L tape-controlled machines are 
in use. For a complete analysis of what this 
equipment might do for you, consult your 
local G&L distributor or write for information. 


ed tapes for the Giddings & Lewis 


duced on a Flex-o-writer 
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readout system tells him the exact position of his tool 


001” because the machine checks itself as it goes 








FIRST tape-controlled contour milling machine . . . FIRST tape-controlled vertical 
boring mill... F/RST tape-controlled vertical turret lathe... F/RST tape-controlled 
die sinking machine . . . FIRST tape-controlled horizontal boring, drilling, and 
milling machine . . . FIRST machine tool builder to develop and manufacture its 
own numerical controls .. . FIRST and only builder to provide programming 
and magnetic tape preparation service for customers . . . FIRST builder to offer 
both path and point control . . . FIRST builder to use tape-controlied machine 
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tools in its own shops. 


EXPERIENGE 


TO HELP YOU INTO TAPE 
Ce ee 


from the people who developed the first com- 
mercially available tape-controlled machine tool 
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The decision to go into tape depends upon a number of economic and 
manufacturing considerations. You can come with confidence to 
Giddings & Lewis to discuss these considerations. 
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Giddings & Lewis pioneered tape-controlled machine tools. . . 
has produced more major machines with numerical control than any 
other builder . . . has developed its own control systems . . . uses 
tape-controlled machines extensively in its own shops . . . and has 
established a numerical control research, development, testing, and 
programming center unique in the industry. 


Giddings & Lewis machine tools are available with G&L Nu- 
meripath* magnetic tape continuous-path control or G&L Numeri- 
point* punched tape discrete positioning control, as well as with 
other makes of control systems. These machines are specifically de- 
signed and manufactured to be operated under tape. 


STVLNOZIYOH 3dAL-3J19VL 


For experienced answers to your tape-control questions, consult 
your Giddings & Lewis distributor or the factory. Literature avail- 
able upon request. Giddings & Lewis Machine Tool Company, Fond 
du Lac, Wisconsin. 


GIDDINGS & LEWIS 


GIDDINGS & LEWIS MACHINE TOOL COMPANY, Fond du Lac, Wis. 
Horizontal boring, drilling, and milling machines; vertical turret lathes; vertical boring mills; 


GIDDINGS & LEWIS positioning tables; die sinking machines; contour milling machines; radial and upright drilling 
machines; planers; planer mills; numerical and tracer control systems; Davis boring tools. 


STIUW ONINOS TVOILYZA 


*Giddings & Lewis Tradenames H-202 Printed in U.S.A. 





Greater Accuracy Quicker Set-Up 
Longer Life _LessScrap Lower Cost 


You start off right when 
you order your Automatics 
equipped with HARDINGE 
Style “S” Sure-Grip Master 
Collets and HARDINGE 
Style “B” Master Feed 
Fingers. Replaceable pad 
save up to 80% and per 
formance is proved by 
years of use in thousands of 
screw machine departments. 

For better performance 
at lower cost, standardize on 
HARDINGE Master Collets 
and Master Feed Fingers. 

Style "S” 


™ . The Only Master Collet With No Work Pressure 
, On The Screw 


AVAILABLE 
FROM STOCK 


yor x 


ACME-GRIDLEY 
CLEVELAND 
CONE 
fet 144043 
Style "B” GRIDLEY 
Pads Cannot Work Loose NATIONAL ACME 
or yale tae hea NEW BRITAIN 
) WARNER & SWASEY 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


“PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 


Collet stocks are available in Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford. Los Angeles, New York, Philadelphia (Yeadon, Pa.), Seattle, Portland, Minneapolis, 
Oakland, St. Louis, Springfield, N. J., and Toronto, Canada. 
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The Norton Measure of Value . . . the true measure 
of savings on materials you buy for your 
production is the cost-per-piece produced. 








Call your Norton Man — he has the ex- 
perience, the products, and knows how 
to save you money where it counts. 
There’s a Norton expert in the fields of 

abrasives ... grinding machines... 
refractories. 
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American Machinist/Metalworking Manufacturing 


produce 


You can 


than you can 


It is not how much you spend, but what you re- 
ceive for your money that determines a bargain. 

The economic truth of the above statement ap- 
plies to all manufacturing and is especially true in 
grinding wheels. 

There are cheaper grinding wheels than Norton 
wheels — and on the invoice they may look like a 
bargain. But if the wheels purchased fail to perform 
efficiently on the production line or incur produc- 
tion delays because of poor quality or misapplica- 
tion — a higher cost of production is the price 
actually paid. 

In brief, the true measure of grinding wheel value 
is not how much you paid for it but how much you 
get from it. Here is what you can get from Norton 

Norton Company gives you the most advanced 
research engineering and manufacturing facilities in 
the entire abrasive field — and you get this great 
scope of detailed knowledge on a personal basis — 
your Norton Man. 

Your Norton Man starts his career by spending a 
minimum of one year in a carefully planned train- 
ing course in the Norton plant and a comparable 
period of training in the field. The Noriuu Man has 
an average of 15 years’ abrasive experience in addi- 


greater savings 


buy 


tion to the specialized training. He is the most 
knowledgeable man in abrasives that you can con- 
sult. He is your consulting abrasive engineer. 

He will make a free Abrasive Requirement Study 
for you. This study lists the correct specifications 
for each abrasive job in your plant to assure you 
lowest cost-per-piece produced. He is also available 
for complete field testing on specific problems. 

For example, your Norton Man can increase pro- 
duction by pointing out ways to better wheel usage 
and fewer wheel changes. He has the widest selec- 
tion of grinding wheels in the industry to help him 
select the perfect wheel for new product grinding 
operations and improving your current grinding 
jobs — both at the lowest cost. 

Norton economy pays off in lower cost-per-piece 
produced. Call your Norton Man. Norton 
COMPANY, General Offices, Worcester 6, Mass. 
Plants and distributors around the world. 

W-1973 


ABRASIVES 


75 years of... Making better products...to make your products better 


July 11, 1960 
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Thor relies on Mobil . 





e workers change one of over 4, electric 
yperate Thor's production machinery. Motor 
ad -ta-E DS 44-1771 7 -Ot alelsli na @eliiliil-talel tensed 
ned Thor personnel in proper 
)verall costs for motor repair dropped 


r saved $2,260 in just one year 


Mobil Correc 
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Modern production methods and maintenance 
techniques helped Thor Power Tool become one 
of the world’s largest manufacturers of industrial 
equipment operated by air, electricity and gaso- 
line. To keep maintenance efficient, Thor relies 
on a Mobil Program of Correct Lubrication. 
Mobil has helped Thor in these ways: 


e Establishing exact lubrication recommenda- 
tions for all plant equipment. 

e Training personnel in proper maintenance 
methods. 


Program-saves *15,403! 


Thor Power Tool Company boosts production and efficiency, 
cuts maintenance costs and repair time—with a Mobil Program 


e Installing improved application procedures. 

e Reducing costly production problems. 

e Contributing to Thor product design improve- 
ment with regard to lubrication. 


As a direct result of the Mobil program, Thor 
has increased production efficiency . . . cut main- 
tenance costs . . . saved $15,403 in just one year. 


For information on how the Mobil Program can 
help you, call your Mobil representative or write 
Mobil Oil Co., 150 East 42nd St., N.Y. 17, N.Y. 


MOBIL OIL COMPANY 
150 East 42nd Street, New York 17, N.Y. 


Mobil engineering service contributes to product de- 
sign improvement. When Thor’s Power Trowel de- 
veloped an annoying lubrication “bug,” obstruct- 
ing featured “‘finger-tip blade adjustment,”” Mobil’s 
suggestion and superior grease eliminated problem. 


Slip-stick problems on 3 of Thor’s grinders caused 
downtime and labor loss of four hours a day. Mobil 
representatives studied the situation . . . recom- 
mended a lubricant that solved the problem. Thor 
saved $1,428 within six months. 


Lubrication clinics conducted by Mobil engineers 
and a simplified system of product application in- 
creased maintenance efficiency materially, permit- 
ting reassignment of personnel. Thor saved $4,656 
in one year alone. 


On Thor’s gear-cutting machines, hobs required fre- 
quent sharpening, causing high replacement rate. 
Mobil recommended cutting oil that prolonged hob 
life, reduced labor and sharpening costs. Savings to 
Thor: $7,059 per year. 


Lubrication 
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“a CALCULATED TO CUT COSTS 


Every UNION cutting tool is an exact geometric duplication of every other of 
the same size and type. This precise duplication of UNION drills assures con- 
sistently high production, reduces drill consumption and costly rejects. For best 
results, specify UNION drills, reamers, milling cutters, end mills, gear cutters, 
hobs, carbide tools, and inserted blade cutters. Available nationally through / 
UNION Distributors and stocked in UNION warehouses in Atlanta, Chicago, " 
Detroit, Fort Worth, Los Angeles, New York City, San Francisco 


Chip) 


UN ION 


UNION TWIST DRILL COMPANY, Athol, Massachusetts 
S. W. Card Division, Mansfield, Mass. 








Butterfield Division, Derby Line, Vt. 
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depends upon the utmost efficiency, 
from coil stock to finished stamping. 


Consider your present equipment — 

is it really set-up for Profitable 

Punch Press Production? If not, let us 
submit our PROPOSAL to help you 
achieve greater efficiency and economy 
in your stamping operations. 


Send for Bulletins No. 85A and 151A. 


illustrated | ire (reading from top to 
bottom): ACR-1642 U. S. Automatic 
Centralizing Reel; ACC-1648 U. S. Automatic 
Coil Cradie; SF-68A U. S. Slide Feed with 
Plain Straightener; PDS-16H U. S 

Power Driven Straightener; PDSC-1648 

U. S. Combination Cradle-Straightener. 


Visit us at Booth 805 ! | | > 


PRODUCTS) 


QW Ww 
U.S. TOOL COMPANY, INC. 
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A 42” x 144”: 
210 Ekstrom, Carlson 


Openside Profiler @ 


with 3 dimension 
trace control. 
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SPACE 846 
RLS 


MACHINE TOOL |* 


7 EXPOSITION 


The repositionable crossrail 
makes possible increased 
work height capacity shown 
here. 


EKSTROM, CARLSON 


PROFILE AND CONTOUR MILLING MACHINES |, 


Model 210 with hy- 
draulic trace control 
in2and3 dimensions 
plus tilt to cutterhead. 


Model 210 Double 
Head with 3 dimen- 
sion trace control to 
produce two parts at 
the same time. 


+g? 5] Ps a - 
ad , oF 
| t - } 


Model 103-C has 2 
hydraulic trace stylii 
to control in 3 dimen- 
sions and traverse 
tilt of cutterhead. 








\ } 
y 


. . « « from small to large 


Openside or Bridge Type 

Stationary or Traveling Table 
Vertical or Horizontal 

Single or Multiple Spindles 

....+ With Manual or Automatic Trace 
and Numerical Tape Control, too! 


Yes, whatever your profiling or contouring require- 
ments are there is an EKsTROM, CARLSON Profile 
Milling Machine (either standard or tailored to suit 
your special need) that will do your job with utmost 
efficiency. 


Shown here are only a few of our Openside Model 210 
Machines and the Model 103-C Traveling Column 
Horizontal Spindle Machines. 


WHY NOT ask for a representative to call and tell 
you the whole story on these and other Exstrom, 
CARLSON high quality Profile Milling Machines. 


EKSTROM, CARLSON & CO. 


1414 RAILROAD AVE. ROCKFORD, ILL. 
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Make a Fast...Easy...Accurate Selection of 
oud buow you Mae, slope, ous grode are 


The Allegheny Ludlum 




















of all tool steel applications =~ 
root steel based on its individual characteristics 


assured at selection time 


o every type needed for 96% 
easy selection of the proper 


o/ stock shipment of grade and size 























~ the Proper Tool Steel for any Application 


Available with the -A-L Staebestorz Program 


easy answer to an old problem 


Starting right now, the common problem of se- 
lecting the right tool steel for any job can become 
a thing of the past. With A-L’s new STEELECTOR 
Program, you can make a first time choice of the 


proper grade for any application . . . and make it — 


FAST, almost at a glance. 


eliminates guesswork 


The STEELECTOR is ACCURATE, eliminating 
guesswork, trial runs, and expensive mistakes. 
And best of all, the STEELECTOR gives you a 


choice of tool steels that are AVAILABLE .. . in — 


stock, right now! And they'll stay available . . . 
with a new, increased stocking program. STEEL- 
ECTOR Grades are stocked according to a study 
of today’s needs and will be reviewed periodically 
to fit changing requirements. 


here's how it works 

In the new program, a STEELECTOR Card cover- 
ing each group of steels (Tool Room, Hot Work, 
and High Speed Grades) will help you select one 
particular grade as the best for your application. 
The STEELECTOR presents five basic tool steel 
properties—Abrasion Resistance—Toughness— 
Size Stability—Machinability—Red Hardness— 
as bar graphs, with the length of the bar showing 
the extent of each property in every STEEL- 
ECTOR Grade. Find the properties most impor- 
tant to you and, by inspection, pick the grade 
with the characteristics you need. 


availability assured 


There is a separate Data Stock List for each 
STEELECTOR Grade, showing its complete 
range of warehouse stocks, as well as technical 


+ M4 
Arteletag 7 
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ALLEGHENY LUDLUM 


Tool Steel warehouse stocks throughout the country 




















data and basic application information. So, you 
can be sure the grade, size, and shape of your 
choice is in stock. 


quality assured 

And you can count on Allegheny Ludlum qual- 
ity in every STEELECTOR Grade. They are se- 
lected from the complete line of A-L Tool Steel 
and made under the rigid quality control stand- 
ards of all A-L products. 


details available 


It’s all explained in the colorful A-L Tool Steel 
STEELECTOR Booklet, which includes STEEL- 
ECTORS for the Tool Room Grades, Hot Work 
Grades, and High Speed Grades, and explains 
the Data Stock Lists for every STEELECTOR 
Grade. Ask your Allegheny Ludlum Sales Rep- 
resentative for your copy, or write: Allegheny 
Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. Address Dept. Ins. 7. 














ine tools 
that encourage 


Good Wog 








SEE US AT 
BOOTH 238 
PRODUCTION ENGINEERING 
SHOW 
SEPTEMBER 6-16 
NAVY PIER 
CHICAGO, ILLINOIS 








An ARMSTRONG Wrench feels right—is balanced. It goes over nuts or 
screw heads easily, grips firmly without sloppiness, won’t round corners— 
because openings are carefully machined to correct sizes. It’s safe, strong 
beyond need without clumsy bulk—because of superior design and selected 
steels, heat treated to proper degree of hardness and tensile strength. It’s 
quality finished, ARMALOY (alloy steel) Wrenches in chrome plate with 
heads buffed; HI-TEN (carbon steel) Wrenches in baked-on gray enamel 
with heads ground bright... all plainly marked for size. All are uniformly 
excellent tools manufactured under strict quality control, by modern methods, 
with modern equipment in a modern tool plant . . . 1537 different industrial 
yf ‘zou do don't know your local sizes and types—single wrenches, or sets in metal cases, boxes or rolls... 
on — pice panty para each a quality tool. Armstrong Wrenches are “Fine tools that encourage 
of those in your area. good work.” 


ARMSTRONG BROS. TOOL CO, sas 5215 W. ARMSTRONG AVE. - CHICAGO 46, U.S.A. 
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Booth 452 
Machine Too! 
Exposition 


The NUMERICAM can be readily programmed for milling 
any type of cam path or hole pattern — in cylindrical, 
conical, or flat surfaces; on plate cams or templates. 


TO HELP YOU MILL MORE FOR LESS 


Small research-type computers are used for data calcu- 
lation, and the tape is standard 8-channel type. Tape for 
simple hole patterns can be produced on the Flexowriter. 


New Brown & Sharpe tape-controlled NUMERICAM 
saves up to 90% of cam layout and machining costs 


The NUMERICAM is a revolutionary new system for pro- 
totype cam cost reduction. The machine is a B&S No. 2 
Vertical Milling Machine, arranged for tape control. Modi- 
fications include hydraulic power down feed to the cutter 
spindle, and electrically controlled servo drive to work head 
and table. A G-E Mark II Positioning Control governs the 
fully automatic cycle. Other tape control equipment of this 
type can also be used. 

The computing and control equipment used is relatively 
simple, because the NUMERICAM is designed for point- 


to-point cam-path machining. The investment required is 
much lower than for the full contouring method. 

Cams of average throw (6” or less) can be held to a 
tolerance of +.0002 inch and hole pattern spacing to a 
quarter-thousandth. 

Get full information on the NUMERICAM. Find out 
how you can turn out precision machined cams in one-tenth 
the time required for manual methods, at savings that will 
write off the investment in record time. Write: Machine 
Tool Division, Brown & Sharpe Mfg. Co., Providence 1, R.L. 


Brown & Sharpes PRECISION CENTER 
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TO HELP YOU REDUCE 
SCREW MACHINE PRODUCTION COSTS 
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B&S No.4...the big Automatic for big savings on 
long or short run jobs in the 2” range 


The Brown & Sharpe No. 4 Automatic Screw Machine is 
the profitable partner in productivity to the B&S No. 00 and 
No. 2 Automatics. It turns out the larger work with equal 
efficiency, precision, and fine finish. You can keep it busy 
day after day, and it pays off on moderate volume work as 
well as big production. 

Easy accessibility of the turret face speeds set-up, avoids 
fatigue caused by difficult “reaching.” The operator can 
stand 20 inches closer when adjusting tools than he can 
with comparable machines. Because set-up is so much easier 


and faster, the No. 4 Automatic is the practical machine for 
shops now producing a variety of parts in job lots on turret 
lathes or multiple-spindle machines, at high hourly rates. 
Find out how the No. 4 Automatic can fit into your screw 
machine production requirements, and pay you the highest 
return on your dollar investment. Takes stock up to 2” dia. 
(up to 2%” dia. with outside feed), and turns any length 
up te 5”. Spindle speeds, 1965 to 17 rpm, provide range 
suitable for any machinable material. Write: Machine Tool 
Division, Brown & Sharpe Mfg. Co., Providence 1, R. I. 


Brown & Sharpeds Px20iSi0 Oise 
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TO HELP YOU GRIND MORE FOR LESS 


Designed by cutter specialists for extra savings - B&S 
No. 10N and No. 5 Cutter and Tool Grinding Machines 


Brown & Sharpe Cutter and Tool Grinding Machines provide 
the advanced features today’s toolrooms need to handle 
more kinds of sharpening jobs, to turn out more work per 
day, and to maintain consistent high precision. 

Many of these design advantages are available only in 
B&S Tool Grinders, for logical reasons. Brown & Sharpe is 
a leading producer of milling cutters. B&S cutter specialists 
collaborate on design of the machines. The No. 10N and 
the No. 5 are the results — two machines that set the 
standard for top economy in tool maintenance. 

Brown & Sharpe design provides precision glide roller- 
bearing table movement — wheel mounting at both ends of 


the spindle — cutter bar attachment that eliminates critical 
table setting on peripheral sharpening. Both machines are 
100% operative from any point in 360° work area. 

The No. 10N (left), capacity 10” x 29”, will handle all 
your sharpening jobs. With optional universal equipment, 
it can also be used for light external and internal cylindrical 
grinding and surface grinding. No. 5 has ample capacity, 
6%” x 17%”, for routine sharpening — takes less than 
8 sq. ft. of floor space. Standard work head tapers fit all 
commonly used collets and adapters. 

For full information, write: Machine Tool Division, 
Brown & Sharpe Mfg. Co., Providence 1, Rhode Island. 


Brown & Sharpes PR01S00) GENTER 
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TO HELP YOU MAKE PRECISION MEASUREMENTS 
EASIER AND FASTER... 


rrr 
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In your lab or on your production line — 
3 ways to assure Brown & Sharpe precision 


1 BAS Hite-Set® with new 4” Super-Speed head, sets any foremost measurement standards in industry. These 


height in its range, quickly, with gage-block accuracy. 
Micrometer head is the biggest in the industry. It actuates a 
series of .5000” blocks, accurate overall to 50 millionths, 
from which measurements are taken — spreads ten-thou- 
sandth divisions out so they can be easily read at arm’s 
length. Hite-Icator®, also available, is the same tool with a 
reference dial added to indicate thousandths. Both tools are 
available with 1” to 10” or 1” to 20” range. They are the 
most economical tools of this type, based on price per inch. 


 B&S Johansson® and Thrift® Gage Blocks are the 


hand-lapped “gems of precision” are available in AA, A, B 
and Thrift classes of millionths accuracy — to suit every 
gage block need at minimum cost. 


3 BA&S Sine Plates and magnetic-top Perma-Sines, set to 
gage blocks, establish the most precise angles you can 
get for inspection and machining. They are 

accurate overall to 2 ten-thousandths — 

beautifully hardened, finished and fitted, yet 

reasonably priced. Brown & Sharpe Mfg. Co., 

Providence 1, Rhode Island. 


Brown & Sharpes PRECISION CENTER 
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How many of these products | 


Smarrieie) 


1. Pneurnatic gage control unit 8. Thread rolling machine 15. Press-Pacer® transfer machine 

2. Pneumatic Recorder 9. Double end precision threading machine 16. Monitorecord® machine operations analyzer 
3. Precisionaire® gages 10. Automatic piston pin gage 17. Master setting rings, xxx and xxxx 

4. Measuray® thickness gage 11. Plunjet airsnap 18. Gear chamfering machine 

S. Crankshaft gage 12. Thread and form grinder 19. Micro-Form grinder 

6. Multiform grinder 13. Automatic bearing assembly machine 20. Plunjet® gaging cartridges 

7. Machine control unit 14. Airetest® indicator 21. Cavitron® ultrasonic metal working machine 
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can you identify? 


Here are just a few of the many precision prod- 


ucts Sheffield makes. You'll do well to identify as 
many as six of those shown. May we send you a s ee EFFIE IL, D 


copy of Catalog No. GC957 showing more of “ 
s ; : Corporation <Q“ Dayton 1, Ohio 


Sheffield’s complete product line? 
Or for specific information, just circle the 
number, clip the ad and mail. We’ll send the ap- A subsidiary of The Bendix Corporation 


propriate catalogs. 


Gages, Measuring Instruments, Automatic Gaging & Assembly Systems + Machine Tools + Contract Mfg. 
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Metallurgical Memo from General Electric 


GENERAL -ELECTRIC p R - E fos: O N - D 


ANNOUNCES 


HAND HONING 


Hand-honing is inaccurate, time-con- 
suming—often results in premature chip- 
ping and breaking. 


45° MACHINE CHAMFER 


Chamfered, or ground-flat, edges are 
geometrically weaker than a radius and 
are more easily chipped or broken. 


UNHONED EDGES 


Unhoned or as-ground inserts show 
rough edges—result in unpredictable 
tool life due to chipping. 
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Now you get more 
predictable tool life... 
lower cost per cutting edge 
...no hand-honing cost! 








Pre-honed inserts with 
uniform, precise honed 
edges offer top strength; 
improve tool life pre- 
dictability. 


Additional savings result 

through the elimination 

of costly and often in- 

accurate hand-honing Because chipping and 

methods. breaking are minimized, 
pre-honed Carboloy in- 
serts result in lower aver- 
age cost per cutting edge. 








TOPS IN TOOLING QUALITY 


From the research and quality-control facilities of the Metal- 
lurgical Products Department of General Electric comes the 
outstanding quality tooling line in the metalworking industry. 
The new Carboloy pre-honed inserts, as well as the complete line 
of Carboloy toolholders, inserts, insert seats, convertible seats, 
and brazed tooling, are designed to meet every tooling need 
efficiently and economically. 
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Delivered ready-to-use ... honed to a precise radius ... promise 
BETTER PROFITS THROUGH BETTER TOOLING 


Now General Electric Carboloy inserts are pre- 
honed at the factory! Here’s what it means to you: 


1. An insert with edges honed to precise radii 
gives the strongest geometric shape to with- 
stand cutting pressures. This reduces the chance 
of chipping—increases the predictability of tool 
life. Hand honing cannot achieve precise radii— 
G-E pre-honing can . . . and does! 


2. Since chipping is minimized, fewer cutting 
edges are wasted. The result is lower cost per 
cutting edge. 

3. Since inserts come pre-honed and ready-to- 
use, the labor cost and inaccuracies of hand 
honing are eliminated. This more than offsets 
the additional charge for pre-honing. 


4. Pre-honed Carboloy cemented carbide in- 
serts have standard edge radii honed to a greater 
or lesser degree, depending on the job to be 
done. You’ll knew the honing is right! 


Ask your Authorized Carboloy Distributor 
about pre-honed Carboloy inserts, convertible 
seats, toolholders, and brazed tools. Or, write 
directly to: Metallurgical Products Department 
of General Electric Company, 11149 E. 8 Mile 
Road, Detroit 32, Michigan. 


Shown here, both under magnification and graphi- 
cally, is an edge of the new Carboloy pre-honed 
insert. Radius is geometrically ideal to minimize 
chipping, extend tool life many times. 


CARBOLOY. 


CEMENTED CARBIDES 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERALG® ELECTRIC 


CARBOLOY® CEMENTED CARBIDES * MAN-MADE DIAMONDS © MAGNETIC MATERIALS © THERMISTORS © THYRITE® ¢ VACUUM-MELTED ALLOYS 
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More parts per hour—every time 


This mark tells you a product is made of modern, dependable Steel 5) 








when you run on (iss) Free-Machining Leaded Steels 


You can consistently count on greater output, better 
finish, longer tool life and lower costs, when you put 
USS Free-Machining Leaded Steels to work. 

By increasing the rate of production, USS Free- 
Machining Leaded Steels lower the cost per part. By 
prolonging too! life, they reduce downtime. By assur- 
ing better part finish, they eliminate extra finishing 
operations. 


Why USS Free-Machining Steels offer more. Good steel- 
making practices are the rule at United States Steel. 
Close control of chemical balance, rolling and finishing 
practices, and high inspection standards are combined 
to produce a bar stock of consistent high quality. 
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Both USS Leaded Steels and the well-known MX 
Brand of Free-Machining Steels are produced in open- 
hearth and Bessemer grades, in all screw-stock sizes. 

Whatever your requirements, specify USS Free- 
Machining Steels from your cold drawer. For more in- 
formation call our nearest district sales office, or write 
to United States Steel, 525 William Penn Place, Pitts- 
burgh 30, Pennsylvania. USS and MX are registered trademarks 


United States Stee! Corporation — Pittsburgh 
American Steel & Wire — Cleveland 
Columbia-Geneva Stee! — San Francisco 

Tennessee Coal & iron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 


July 11, 1960 
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is the originator 
and developer of 


the revolutionary 
new L-100-M 


SPEED- BAND 


clouble carbide 
Band Saws 


ONLY 


available from 
authorized 
CAPEWELL 
Distributors 


Ask your Capewell 
Distributor for 
the complete story 


THE CAPEWELL MFG. CO. 
HARTFORD 2, CONN. 
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LETTERS 





to the editors 330 W 42nd St, New York 36, NY 


A helix is not a spiral 


Dear Sirs: 

Helix or spiral—why not use the 
right name? I have been trying 
for about 70 years, with little suc- 
cess, to have engineers distinguish 
between a helix and a spiral. 

A little progress has been made 
in the designation of small tools 
such as milling cutters, reamers, 
and taps. However, confusion 
still exists, even in the columns 
of AMERICAN MACHINIST/METAL- 
WORKING MANUFACTURING, in spite 
of its new name. 

The excellent article, “Spiral 
mill welds variety of tubing” 
(AM/MM—Mar 21 ’60, p1l14) is a 
glaring example. The _ tubing 
shown cannot, by any stretch of 
the imagination, be called a spiral. 
If there is such a thing as a helix, 
this is it. 

The best example of a spiral 
that I know of is the mainspring 
of a clock or watch. Possibly our 
thinking has been influenced too 
much by certain staircases built 
around a central column. 

It is possible that we will go on 
calling a helix a spiral long after 
it is of any interest to me. But I 
hope AM/MM will not get the 


SHOPMATES 


IWAS GIVIN' IT A FINAL 


POLISH 1T GOT A LITTLE y NO PLACE 
| \ LENSES 


~ IT JUST AIN'T HE'S THE ONLY ONE OF 
RESPECTABLE «A MILL IS US SMART ENOUGH TO 


|) ORY SO | ADDED WATER 

AND+~ IT JUST FELL ALL 
TO PIECES »MUSTA BEEN 
100 “HOT 





A MILLING MACHINE AIN'T HE WAS GIVIN'US 


habit of using the term so incor- 
rectly as in the case mentioned. 
Fred H Colvin 

Point Pleasant Beach, NJ 


How Strong are Dowels? 


Dear Sirs: 

Re: “How to Apply Fasteners” by 
JR Paquin (AM/MM—Mar 7 ’60, 
p106). 

Paragraph 15 of this article 
deals with shear strength of 
dowels and includes a table based 
on an ultimate shear strength of 
190,000 psi. 

We question this value. To the 
best of our knowledge, com- 
mercial dowels are made of C1117 
steel. This steel can be case hard- 
ened to give a specified surface 
hardness, but it will not give the 
shear strength you are referring 
to. We have had experience with 
dowels used as shafts, and they 
failed under shear loads that we 
estimate being far under 190,000 
psi. 

We doubt that any of the higher 
alloys such as 4140 or -8650 would 
measure this high in shear, except 
in high hardness ranges that 
would make the pins too brittle 
for normal use. 

If we are misinterpreting this 


N. Jarvis 


TO POLISH GLASS THE BUSINESS ABOUT HOW 


WORK GLASS «+ 
, ia re” 6 


wr 
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Here’s 
an idea 





you can use 
to cut 
precision 
drilling 
costs.... 





THE JOB: Drili one end of camshaft and ream the 
other while drilling four cross holes and one angular 
oil hole. 


THE MACHINE: A Leland-Gifford special with five 
No. 2 self-contained units and standard hydraulically 


Mapes 


a 


eles 





One machine, one handling, one quick, simple 
operation does all the precision drilling on this 
camshaft. Note that this is not ordinary gang 
drilling — the job involves axial, angular and 
cross holes as well as reaming. 


Leland-Gifford has time-saving, cost-cutting 
ideas for you, too — ways you can combine 
multiple operations into a simple, efficient unit 
operation. 


clamped fixture interlocked with drilling units to start 
feed after clamping and to unclamp when operation 
is finished. SC units are interlocked to prevent inter- 
ference between cross and axial drills. One operator 
completes 60 camshafts per hour at 100% efficiency. 


For Automatic Drilling at its best be sure to see Leland-Gifford 


CALL THE OFFICE NEAR YOU 


LELAND-GIFFORD Pe mone 


SPECIAL 


2515 W. Peterson Ave. 75 S. Orange Ave. 
Detroit South Orange, N.J. 
10429 W. McNicholsRd. Los Angeles Office 
Cleveland 22 2620 Leonis Bivd. 
P. O. Box 853 Vernon 58, Cal. 


DRILLING MACHINES Rochester 12, P.O, Box 24, Charlotte Station 
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pied LEADER OF INDUSTRY MARKS WITH NOBLEWEST 


Model 50P1—395 Roll Marks manufacturer’s name and size identi- 
fication permanently into all sizes of Allen Head hex wrenches. 


HIGH PRODUCTION MARKING 


WITH NEW 


Cyclomatic Coie trol 


This general purpose marking machine combines the 
original NOBLEWEST Roll Marking process with 
CYCLOMATIC CONTROL .. . an exclusive NOBLE- 
WEST electro-pneumatic circuit for completely auto- 
matic cycling. When set for automatic operation the 
machine cycles continuously with no further attention 
required from the operator. A dual control system also 
provides for semi-automatic operation or for short pro- 
duction runs. This model can also be equipped with an 
air ejection system (see above) plus an automatic hop- 
per or dial feed. The basic Model 50P1 features a low 
price, plus quick delivery! For complete information on 
how NOBLEWEST Marking Machines, tools and dies 
can lower your production costs, write for new catalog. 
The Noble & Westbrook Manufacturing Company, 17 
Westbrook Street, East Hartford 8, Conn. 


article, or if there are dowels ob- 

tainable that are as strong as 

those referred to by Mr Paquin, 
will you please tell us? 

H R Hilstrom, president 

Driv-Lok Machine Corp 

Sycamore, Ill 


Here is Mr Paquin’s answer to the 
question: 


I am suprised to learn that you 
consider the value of 190,000 psi 
single shear strength for dowels 
to be excessive. It was taken from 
the Allen Manufacturing Co’s 
General Catalog G-51, p16. Shear 
strengths of their dowels are giv- 
en as ranging from 190,000 to 
210,000 psi. 

The Allen Manufacturing Co, 
Hartford, Conn, has a fine repu- 
tation, and I know it has exten- 
sive laboratory test facilities. 
Therefore, I have accepted Allen’s 
figures as the most accurate ones 
to which I have access. 

However, your letter has cer- 
tainly emphasized that when all 
commercial dowels are being con- 
sidered, two classes of shear 
strength may be recognized. Also, 
that dowels may be made from al- 
loy steel or from cold drawn steel, 
case hardened, and that safe shear 
strengths of each will vary con- 
siderably. 

I have made appropriate memos 
on this point as guides in develop- 
ing future tool-design articles. 
Perhaps the best solution would 
be a table for alloy steel dowels 
and one for cold drawn steel dow- 
els. I think we can agree that, for 
dies, alloy dowels should be em- 
ployed because of the loads and 
shock conditions encountered. 

J R Paquin, supervisor 
Tool & Die Design Dept 
Cleveland Engineering Institute 











At left are Noblewest Precision 
Roll Marking Dies used jor mark- 
ing Allen wrenches. Inscription 
is duplicated three times on each 


die, thus tripling the die life. 


A few desirable territories open to qualified representatives 


“Trucker!” 
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CALENDAR 


National Association of Metal 
Finishers—Annual Convention, 
July 22-24, Statler Hilton Hotel, 
Los Angeles, Calif. 


American Machine Tool Distribu- 
tors Association—Annual Meet- 
ing, Sept 3-4, La Salle Hotel, 
Chicago, Il. 


National Machine Tool Builders 
Association—Machine Tool Ex- 
position, Sept 6-16, Internation- 
al Amphitheatre, Chicago, III. 


Production Engineering Show, 
Sept 6-16, Navy Pier, Chicago, 
Ill. 


Coliseum Machinery Show, Sept 
7-15, Chicago Coliseum, Chi- 
cago, Ill. 


Society of Automotive Engineers 
—Farm, Construction, and In- 
dustrial Machinery Meeting, 
Sept 412-15, Milwaukee Audi- 
torium, Milwaukee, Wis. 


American Die Casting Institute— 
Annual Meeting, Sept 14-15, 
Edgewater Beach Hotel, Chi- 
cago, IIL. 


American Welding Society—Na- 
tional Fall Meeting, Sept 26-30, 
Penn Sheraton Hotel, Pitts- 
burgh, Pa. 


Instrument Society of America— 
Instrument-Automation Confer- 
ence & Exhibit, Sept 26-30, 
Coliseum, New York, NY 


Pressed Meta! Institute—Annual 
Meeting, Oct 10-14, Shawnee 
Inn, Shawnee on Delaware, Pa. 


Society of Automotive Engineers 
—National Aeronautic Meeting 
and Display, Oct 10-14, The 
Ambassador, Los Angeles, Calif. 


Industrial Management Society— 
Industrial Engineering and 
Management Clinic, Oct 13-14, 
Conrad Hilton Hotel, Chicago, 
Ill. 


National Safety Council—Nation- 
al Safety Congress, Oct 17-21, 
Conrad Hilton Hotel, Chicago, 
Il. 


American Society for Metals—Na- 
tional Metal Exposition and 
Congress, Oct 17-21, Trade and 
Convention Center, Philadel- 
phia, Penna. 
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Reed s Customer Service Plan 


guarantees top thread rolling 
performance of your 
Reed Attachment 


Highly skilled Reed personnel assist with initial installation 
and give a thorough training on the use and operation of 
the attachment. This personal service assures complete - 
satisfaction in the operation of your Reed Attachment. 


Complete technical information is furnished 
in the application and operating instructions 
booklet. With this booklet setup men with- 
out previous thread rolling experience have 
successfully completed setup for production. 


Write for your copy of Thread Rolling Attachment Bulletin B-2 for 
helpful information on Thread and Form Rolling 


Ie) © REED ROLLED THREAD DIE CO. 


Specialists in Thread and Form Rolling Tools and Equipment 


Cc TRA-169 HOLDEN, MASSACHUSETTS, U.S. A. 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif., Denver, Detroit, Englewood, N. J., 
Houston, Indianapolis, Milwaukee, Montreal, New York City, Phila., Pittsburgh, St. Louis, Syracuse, Toronto 
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NEW 
ngele) mass 1-1 & 
SERVICE 


reduces 
* 


heat treating * 


costs 


em 


The man who heat treats many differ- can realize major savings with 
ent tools Crucible’s new Tool Steel Service. 


He’ll operate his furnaces more effi- he’ll now be able to heat treat many He’ll know exactly how each grade 
ciently and profitably because more tools at one time. responds to heat treating. 


i Komilate mes) male), 
this new Tool Steel 
Service can cut 
Veleimmal-r-tameg-r-teLae| 
costs, call in a 
CRUCIBLE 
Service Engineer. 


— so he'll certainly get more consistent All by standardizing on a few basic 
results by employing time-tested tech- tool steel grades! 
niques. 


CRUCIBLE | STEEL COMPANY OF AMERICA 


Branch Offices and Warehouses: Atlanta « Baltimore « Boston ¢ Buffalo « Caldwell, N. J. ¢ Charlotte « Chicago © Cincinnati ¢ Cleveland ¢ Columbus « Dallas « Dayton 

Denver ¢ Detroit « Erie, Pa. « Grand Rapids « Houston « Indianapolis « Los Angeles Miami « Milwaukee « Minneapolis « New Haven « New York ¢ Philadelphia 

Pittsburgh « Portiand, Ore. ¢ Providence « Rockford « Sait Lake City « San Francisco ¢ Seattle « Springfield, Mass. ¢ St. Louis « E. Syracuse e Tampa « Toledo @ Tulsa 
CRUCIBLE STEEL OF CANADA, LTD., SOREL, QUEBEC, CANADA 
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On “‘Acorn”’ Dies truly concentric adjustment demands lands with 
uniform “‘give’’. 


9 
Here S i Spring tempering by precision induction heating (controlled 


time and temperature) is one more manufacturing refinement that 
Rict helps make genuine “Acorns” the HOTTEST BUY in spring 


type dies. 


Murnmber “ACORN” means GREENFIELD — GREENFIELD means QUALITY 
GREENFIELD TAP & DIE 


GREENFIELD, MASSACHUSETTS 





¥ 








Threads 


"CA TIOne 


c 
et’ 
Po 


ne APPLIANCES 
“CHiNem, 








Without SCRE ADS not one of these products for 
modern living would be possible. And, only ‘aps generate 
internal screw threads with the speed and precision demanded 
by modern production methods. 

But, today your precision tapping jobs cannot be entrusted to 
just any tap. Your taps must be backed by precision engineering, 
precision measuring tools and time earned know-how. There is 
a big difference in using just any taps and using TAPS by 
GREENFIELD. 


GREENFIELD TAP & DIE 


GREENFIELD, MASSACHUSETTS 





@ spot NEw Ss... 


Fundamental research into why metal wears is under way at Armour Research 
Foundation. Experimental machines will force metal to wear, and the extent 
of wear will be measured through weight loss, dimensional changes, and sur- 
face damage. Sponsors are American Steel Foundries, Bethlehem Steel, Briggs 
and Stratton, Clevite, Dow Chemical, Inland Steel, International Harvester, 
International Nickel, Socony-Mobil, and U S Steel. 


Heating and die-forging should be conducted under argon to prevent formation 
of scale, according to an article in a recent Russian metalworking publication. 
Though no reference is made to the material being worked, it appears to be 
alloy steel. Universal-Cyclops Steel Corp is die ferging refractory metals under 
argon at its InFab facility (AM/MM—Jun 13 ’60, p120), but this seems too ex- 
pensive a technique for steel. 


Vacuum arc-melting plus ultrasonic grain refining adds up to better steel for 
Westinghouse at its Blairsville, Pa, metals plant. A production line vacuum arc- 
melting furnace has been adapted with an ultrasonic transducer, vibration from 
which causes a small, equiaxed structure in the metal ingot. Such a structure 
ensures better mechanical properties. Several alloy steels and 316 stainless have 
been handled successfully. 


Peninsular Metal Products Corp abandons its automotive supply business by 
mid-summer. The Detroit concern, supplier or trim for Ford, Chrysler, and 
AMC, is closing because automakers are using less, and lighter, trim, and be- 
cause of high labor costs. Its two wholly owned subsidiaries, Brass Forgings Co 
and George L Nankervis, will continue to operate. 


Chemical milling is being used to remove the work-hardened surface resulting 
from milling operations on an SAE 4140 clutch part. Part simply goes through 
a series of chemical etching and rinsing tanks. There is no need to mask the 
part. Same company has successfully applied chemical deburring to severe] 
steel parts. 


Development of low-cost carbide-tipped cutting tools through an electrophoretic 
deposition process (AM—May 18 ’59, p 138) is the goal of an Air Force (Air 
Materiel Command) contract just awarded to Vitro Corp of America. Coating 
compositions will range from 65-98% tungsten carbide, 1-10% titanium car- 
bide, 5-15% tantalum carbide, 3-20% cobalt, and possibly small amounts of 
beryllium, zirconium, and columbium carbide. 


Western experts were flabbergasted by Soviet achievements in automation 
shown at the First International Congress on Automation held in Moscow. The 
Russians have skipped the intermediate steps the West had to make. The con- 
sensus of Westerners after touring the Soviet Institute of Automation and Tele- 
mechanics was that it was far ahead of anything in the West, with only MIT 
approaching it. “We’ve been a bit shattered,” said one Western delegate. “We 
never dreamed this level had been reached.” 


First Spanish machine tools to be shown in the U S made their appearance 
last month at the International Trade Fair in Chicago. Five Spanish manufac- 
turers were represented by seven machines. Prices ranged from $298 for a 
bench drilling machine to $4043 for a No. 4 universal milling machine. All prices 
are FOB the factory in Spain. For details see p110. 


Soviet auto manufacture still falls far below Western levels despite recent ef- 
forts. Passenger car output has just about doubled in ten years, going from 
64,000 in 1950 to 125,000 units in 1959. About three-quarters of Soviet vehicle 
manufacture is given over to truck production. 
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THREAD GRINDING COSTS TOO HIGH? 


Here’s How a Modern Ex-Cell-O can 
Increase Production and Lower Your 
Labor Costs 


1939-—style 39 Ex-Cell-O 
Internal Thread Grinder, 
then the fastest of its 
kind, produced 17 auto- 
motive steering gear ball 
races per hour. It had 
power wheel dresser, 
automatic dresser com- 
pensation and automatic 
wheel feed. 


1960—Modern Style 39-A, 
today produces the same 
basic part but now at a rate 
of nearly 60 parts per hour. 
This powerful, versatile ma- 
chine has a high-speed work- 
head, high-frequency Bryant 
Grinding Spindle, automatic 
loading, unloading and cy- 
cling. It requires only the 
part-time attention of one 
unskilled operator. 


SEE EX-CELL-O'S BOOTH 946, 


Git eS 


TOMORROW-— Will you have a similar long-run 
part, or perhaps pinions, worms, taps, thread 
gages, lead screws, missile components or 
other special parts that cannot be rough- or 
finish-ground economically on your present 
equipment? 


Your local Ex-Cell-O Representative can show 


EX-CELL-O FOR PRECISION 


MALMUFACTURERS OF PRECISION MACHINE TOOLS « GRINDING AND BORING SPINOLES + CUTTING TOOLS 
“@ DRILL IG BUSHINGS - TORQUE ACTUATORS - CONTOUR PROJECTORS « GAGES AND GAGING EQUIP- - 
WENT © GRANITE SURFACE PLATES « AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS + ATOMIC 

_. Emeney EQUIPMENT + RAILROAD PINS AND BUSHINGS + DAIRY AND OTHER PACKAGING EQUIPMENT 


CIRCLE 234 READER SERVICE CARD 


1946—The part's the same, but the 
manufacturer has turned to a postwar 
Ex-Cell-O Style 39-A Precision Thread 
Grinder with fully automatic grinding 
cycle, including automatic wheel 
dressing at predetermined intervals. 
Operator simply loaded the part, reset 
the size handwheel and pressed the 
start button. Production increased to 
24 parts per hour. 


you how modern Ex-Cell-O Precision Thread 
Grinders can substantially reduce the cost of 
producing a wide variety of your large and 
small threaded parts. Call him today, or write 
direct for details on the complete line of Ex- 
Cell-O Internal, External and Universal Thread 
Grinders for every toolroom and production job. 


Déacaton 
EX: CELL 0, 
ocraour as. apnea 
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WASHINGTON... 


Depreciation policy survey... 

The long-expected Treasury Department survey 
of businessmen’s views on tax depreciation poli- 
cy is finally ready for the mails. The purpose is 
to get a sharper focus on the depreciation prac- 
tices of business than is obtainable from a study 
of tax returns, and to explore the possibility of 
adopting new regulations. 

One possible change that interests Treasury 
officials is adoption of something like the Ca- 
nadian bracket system for depreciable items. 


The idea is to group all products subject to de- 
preciation into a few broad categories instead of 
the product-by-product method as used in this 
country. But before reaching a decision, the 
Treasury wants to learn from businessmen what 
the average useful lives of such broad categories 
would turn out to be, based on current practices. 
Manufacturing industries, for example, are 
asked in the survey to group all their depreciable 
property into eight categories: steel, brick or 
concrete buildings; cinder block, frame or sheet 
metal buildings; land improvements such as 
roads and fences; power plant machinery and 
fixtures; furniture and fixtures; transportation 
equipment; special jigs, dies, and fixtures used 
only in making particular models; machinery 
and equipment for general production. 


Taxpayers will also be asked for information 
about the differences between depreciation prac- 
tices on their own books and their practices for 
income tax purposes. If the same amount is not 
charged to depreciation for both purposes, the 
Treasury wants to know whether it is due to 
capitalization of different amounts, a difference 
in useful lives, or a difference in the deprecia- 
tion method. 


If the survey gives encouraging results, the 
Treasury may try to draw up a new set of de- 
preciation regulations aimed at streamlining 
and modernizing the system without new legis- 
lation. No decision is expected until sometime 
next year at the earliest. 


Boost for Bulletin F... 


The Supreme Court thinks a lot of Bulletin F, 
the Internal Revenue guide-book to deprecia- 
tion, even if the Treasury Department doesn’t. 
But in a case involving car rental businesses, 
the high court gave Bulletin F a place of prom- 
inence. 

The Supreme Court said: “While it does not 
have the authority of a regulation, its signifi- 
cance is indicated clearly by the fact that both 


the taxpayers and the Commissioner point to it 
as conclusive of their respective views of ad- 
ministrative practice. Likewise it is widely cited 
by tax authorities, as well as by the Courts of 
Appeals. A careful examination of the entire 
bulletin, however, indicates that it clearly sup- 
ports the administrative practice claimed here 
by the government.” 


The case the Court decided... 


This case involves companies that have been 
getting a break by selling capital goods as a 
regular thing before their useful life is over. 
No one knows for sure how many kinds of busi- 
nesses are affected other than the rental car 
agencies involved in the particular case. 

The Court ruled that from now on annual de- 
preciation deductions have to be based on the 
equipment’s anticipated useful life to the tax- 
payer, not its entire useful life. And the salvage 
value is the price which the taxpayer can nor- 
mally expect to receive for th: item he sells. 
Car rental agencies normally sell their cars 
after 18 months or so of service, and they have 
been applying a capital gains tax rate to the 
difference between their sales price and the de- 
preciated value of the car figured in accordance 
with one interpretation of the law. One example 
used, for instance, indicates an $1800 sales price 
on a car whose depreciated value is $1500. The 
$300 difference will now be taxed at corporate 
income tax rates (up to 52%) instead of capital 
gains (up to 25%). 


Government vs private plants... 


Cleveland Congressman Charles Vanik has 
stirred up a fuss over the Army’s award of a 
$34.4-million contract to Food Machinery & 
Chemical Corp to build 1380 armored person- 
nel carriers (M-113). 

Vanik claims the vehicles could be built more 
cheaply in the Army’s idle Cleveland Ordnance 
Plant. A House Armed Services Subcommittee 
and GAO are investigating Vanik’s complaint. 
At issue are conflicting Washington policies: One, 
a statute directing the Army to use government- 
owned production facilities where it is economi- 
cal to do so; the other, a Budget Bureau direc- 
tive which directs the Pentagon to use private 
plants except when “uneconomical.” 

The Army invited 17 firms to bid on M-113 pro- 
duction; four companies (FMC, GM, Boeing, 
and Todd Shipbuilding) submitted proposals. 
GM proposed to use the Cleveland plant if it 
got the contract. 
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DEFDEO LT... 


Lubeless chassis... 


European cars will have no monopoly on the 
lubeless chassis. Persistent rumors since last 
year of the imminent arrival of “greaseless” 
cars on the U S market will be confirmed when 
the 1961 Ford, Mercury, and Continental lines 
are introduced later this year. So far, it cannot 
be determined if the other Ford cars, Falcon, 
Comet and Thunderbird, will have this feature, 
or how extensive it may be on General Motors 
and Chrysler products. The burnoose of secrecy 
is settling more firmly over Detroit now as the 
new model year approaches. 

By “greaseless” is meant that cars will be able 
to operate without any re-lubrication for from 
15,000 to 100,000 miles. One authoritative es- 
timate gaged lube life as anywhere from two 
years to the life of the vehicle. Variations in 
driving conditions in distant areas across the 
United States make it almost impossible to es- 
timate exactly how much time or how many 
miles may elapse before service is required. 
Ford will not follow what has long been be- 
lieved the shortest route to extended lube life— 
nylon or teflon bearings. It has proved impos- 
sible so far to develop a seal that will prevent 
the entry of dirt and grit—bitterest enemies of 
these plastics, second to service station operators 
—into the bushings over long periods of time. 


Ford trucks now use nylon kingpin bushings for 
the front axle, and these are expected to be 
lubricated at normal intervals. The lubricant 
flushes out any dirt that may have entered and, 
in addition, the grease acts as a seal against the 
entry of new dirt. On the other hand, some ny- 
lon bushings in less abused applications, such as 
Chevrolet, Chrysler, and Rambler steering link- 
age, never need lubrication. 


However, look for Ford to use a molybdenum- 
disulfide lubricant sealed in with rubber and 
plastic caps applied at the factory. Later, when 
service is needed, another shot of the special 
lubricant will prepare the car for its second pe- 
riod of extended lubrication. 


The Ford system will include a method of re- 
moving plugs at the lubrication points and re- 
placing them with conventional grease fittings 
when lubrication becomes necessary. The fittings 
will be removed and plugs reinstalled after the 
chassis is greased. 


Despite assurances from some quarters that in 
such an arrangement conventional fittings could 
remain in place, and the lube joints greased 
with common chassis grease at regular short in- 


tervals thereafter, molybdenum-disulfide is not 
compatible with other forms of grease in gen- 
eral use today. 


Oil-change interval extended .. . 


Still another rumor that has never been com- 
pletely denied, or confirmed—the 6,000-mile oil- 
change interval—has been firmed up, but with 
reservations as to how far across the board of 
Ford Motor products it will extend. 


Fast start for 1961 models... 


The 1961 model year auto production race will 
get off to one of the fastest starts in history. 
Production in October will be at an all-time 
high, according to Ward’s Automotive Reports 
tentative advance schedule which shows that 
more than a half million 1961 models will be 
built in September and another whopping 685,- 
000 new units in October, for the greatest pro- 
duction total for those two months together in 
the last ten years. A firm market in October 
may encourage manufacturers to gun production 
schedules for November and December in an all 
out drive to hit the fourth quarter all-time high 
set in 1955. That mark stands at 1,950,000 units. 


Earlier new model introduction dates this year 
will be set to occur well ahead of the National 
Automobile Show in Detroit on Oct 15. 


Comet glows... 

Registration figures for April show that Comet, 
in its first month in the sales window, outsold 
its showroom competitor, Mercury, by more 
than four percent. 


Comet paced Mercury in 22 states, plus the Dis-~ 
trict of Columbia, and chalked up a total April 
registration of 15,148. 


Though it ranked no higher than fifth place 
among compacts during its first full month, 
Comet’s registration is surprising, for not all 
Lincoln-Mercury dealers possess a Comet fran- 
chise, and those that do had only 17,500 of the 
cars on hand April 1. 


New tiny truck... 


Ford Division can now deliver a “truck” with a 
96-in. wheelbase. This P-100 parcel dclivery 
model can be fitted out with 2 variety of bodies 
with loading spaces up to 250 cu ft. It will be 
powered by either the 90-hp Falcon or 139-hp 
Ford truck engine. 
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DO CONCENTRATE 


MACCO EXTRUDOIL #51 
DO CONCENTRATE Why is Macco Extrudoil #51 DO Concentrate the first 
choice of experienced cold extrusion men? The answer 
is easy . . . Macco research and development, work- 
REDUCES PRODUCTION COST . . . IN- ing hand-in-hand with leading extrusion equipment 
CREASES PRODUCTION DUE TO LESS manufacturers, developed this Extrudoil to meet the 


DOWN TIME BECAUSE OF TOOL distinct needs of cold extrusion. Result—today Macco 
CHANGES Extrudoil 451 DO Concentrate is far ahead of the field 
. . » proved in production beyond question . . . used 


FREER FLOWING OF METAL ASSURES every day in the extrusion of screws, bolts, nuts, bear- 


MAINTENANCE OF ABSOLUTE TOL- ing races, spark plug shells, worm shafts, gears, tappet 
bodies, sleeves. If you are now engaged in cold ex- 


ERANCES , Se Deigah 
trusion, or even thinking about it, it will pay you well 


« CUTS INVENTORY COST — ONE LUB- to talk to a Macco engineer. There’s one in your area. 
If you don’t know him, write, wire or phone us. We'll 


RICANT DOES ALL THE JOBS 
have him see you. 
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CUTS DIE TRY-OUT TIME 


Get the facts . . . find out for yourself why 
THE METALWORKING INDUSTRY LOOKS TO MACCO FOR LEADERSHIP 


MACCS. 


} g ; 
5 | ww 7 PRODUCTS COMPANY 


9203 S$. SANGAMON ST., CHICAGO 20, ILLINOIS 
PRESCO 9-08 
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AIRCRAFRrT 
and MISSILES... 


Minuteman beats target dates... 


The Air Force is compressing development time 
on the Minuteman ICBM project, expects to 
have the first missile units operational next 
summer, one year ahead of time. 


Two important phases in the development cycle 
are being conducted simultaneously—the prepa- 
ration for long-range flight testing at Cape Ca- 
naveral, which will get underway in about three 
months, and a Seattle test program in which 
Boeing, the assembly contractor, will check out 
compatability of components. 


Feasibility of launching from underground silos 
has been demonstrated in eight tests, instead of 
the 18 initially scheduled. Thiokol has static 
fired a flight-weight version of the first-stage en- 
gine, and Aerojet-General has done the same on 
the second-stage rocket. A decision will be made 
shortly on whether Hercules Powder Co or Aero- 
jet will build the missile’s third stage. 


Business in the Southwest... 


Although two firms were still being harassed by 
“hit-and-run” labor strikes, there has been lit- 
tle change this summer in the work-load status 
of the Southwestern aircraft industry. A few 
minor contract awards continue to dribble in. 


Chance Vought Aircraft and Bell Helicopter 
have been plagued for several weeks with labor 
trouble. A Bell spokesman said he believes their 
troubles are on the mend now. Chance Vought 
and UAW Local 893 were exchanging bitter 
statements, but “some progress” has been re- 
ported. 


On the new contract award front, Chance 
Vought’s Electronics Division got a $3.3-million 
contract for continued development and manu- 
facture of an advanced actuator system for the 
Minuteman. 


New rocket motor... 


At McGregor, Texas, Rocketdyne Division of 
North American reported the design of a vari- 
able-thrust, long-duration solid propellant rock- 
et motor suitable for propelling rocket drones at 
twice the speed of sound at altitudes to 70,000 
feet. The system would use Rocketdynes’s va- 
riable area nozzle (AM/MM—May 16, ’60, p75) 
to achieve maximum versatility in the program- 
ming of high altitude, supersonic target drone 
missions. The proposed propulsion system would 
employ ammonium nitrate propellant similar to 
that used in the Temco Teal target drone. In op- 
eration, the variable nozzle would be preset to 


the desired thrust level. Nominal boost burning 
time of 45 seconds would push the drone from 
35,000 to 70,000 feet. From a launch speed of 
about Mach 0.7, the unit would be boosted to a 
top speed of about Mach 2 and would cruise at 
this speed for 10 minutes. In cases where the 
launching aircraft is flying at lower or higher 
speeds, or at a different altitude, boost phase 
could be set for longer or shorter durations as 
required. 


Northrop diversifies... 


Northrop Corp, Beverly Hills, Calif, has pur- 
chased 100% of the stock of Acme Metal Mold- 
ing Co, a leading manufacturer and distributor 
of architectural aluminum products. 


The acquisition marks Northrop’s first move into 
the commercial metal products field and is keyed 
to the aerospace and electronics company’s pro- 
gram of diversification. The subsidiary will con- 
tinue operations under its present name and 
management, but will be operated by Northrop’s 
Norair Division. 


Accurate cost data required... 


Legislation requiring defense contractors work- 
ing on fixed price incentive contracts, used by 
the Navy and the Air Force in aircraft and mis- 
sile procurement, to certify that their costs are 
accurate was approved by the House Armed 
Services Committee, headed up by Representa- 
tive Carl Vinson (D, Ga). 


Vinson had complained that the savings — on 
which the contractor is awarded a profit—are 
often due to high cost estimates during negotia- 
tion. In its report the committee said that the 
legislation will assure that “the incentive profit 
over the normal profit will be the product of 
the contractor’s action in performance rather 
than artificial pricing in negotiations for target 
price.” 


More B-58 bombers... 


Senate Preparedness Subcommittee, headed by 
Senator Lyndon B Johnson (D-Texas), wants 
the Air Force to buy more B-58 medium-range 
bombers to replace obsolescent B-47s, says U S 
nuclear strike forces will continue to need 
manned bombers even while stocks of ICBMs 
are being built. The Air Force has so far in- 
vested $2.7 billion to design and develop the 
B-58 and to buy 65 aircraft. Production now 
runs at only three per month to fill outstanding 
orders. Fiscal 1961 budget provides financing 
for last 32 of the current production run. 
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To meet the challenge of the ‘60s 


(Uda lt lal 


new leader in precision tools 


; 


®€The fabulous ’60s, with tremendous technological advances predicted, 
will require this type of perfectionist precision tool . . . and, son— 


only Lufkin offers you a decimal radius gage!” 


This unique radius gage is an excellent example of 
why Lufkin is the new leader in precision tools. It is 
designed to save the craftsman time and effort... 
to give him greater accuracy with readings from .010 
to 1.000, and no burrs to throw him off. 

Hardened stainless steel blades, too, for a lifetime 
of accurate service. And the holder for this No. 75 
gage is 414”’ long, reaches into small, out-of-the-way 
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places. Adjusts over 180° arc to keep blade edge 
perpendicular to surface measured. 

Durable vinyl case holds blades in 
pockets, makes selection fast and easy. 
See your industrial distributor. He knows precision 
tools and can show you how Lufkin leads in design 
and craftsmanship. His stock is maintained 
to fit your needs. Lurxin, Saginaw, Mich. 





MACHINE TOOLS... 


Boom in Britain... 

LONDON—tThe International Machine Tool Ex- 
hibition, staged every four years at Olympia 
here in London and just over, comes at a time 
when the British machine tool industry is en- 
joying almost unprecedented demand. 

Many builders have a 12 to 24 months’ backlog. 
Some report full bookings into 1963. But the 
truth is that current prosperity is tied closely to 
the automobile industry’s expansion programs 
in the United Kingdom and in western Europe. 
Builders selling high production and other spe- 
cial machines designed for the automotive and 
a few other mass production industries are vir- 
tually overwhelmed with orders. Companies 
making standard general-purpose machines, on 
the other hand are doing very well, but their 
backlogs are much lower. 

There is a race on among the big automobile 
companies to see which one can expand the 
most the fastest. Car makers in many cases are 
backing their machine tool orders with gener- 
ous progress payments to builders. 

An increase in exports this year of 43% over 
the same period in 1959 hes delighted British 
builders—and the government even more. 

A bit of uneasiness nevertheless runs through 
the industry here. The government’s boosting the 
bank rate to 6% hardly evokes cheers. 


While tighter money will have little or no effect 
upon the buying programs of important cus- 
tomers, builders feel that smaller manufacturers 
may well be constrained from placing orders. 
The feeling is that the European automobile in- 
dustry, pouring out cars from assembly lines as 
never before and now in the midst of a third 
expansion of facilities, is headed for troubled 
times a few years ahead. 

Some managements of automobile companies, 
in fact, are of the opinion that their industry 
over here will have much too much capacity by 
1962. The current situation resembles that in the 
U S auto industry during 1955-1957. 
Apprehension about the wisdom of such rapid 
expansion of the European automobile industry 
is not confined to the British machine tool in- 
dustry. It is shared by French, German, Swiss 
and Italian builders, who wonder whether to- 
day’s prosperity is insured by borrowing from 
tomorrow’s demand. 

But even with such foreboding, the British ma- 
chine tool industry cannot feel other than good 
in the present flush period. And U S builders 
who had the foresight to establish their capacity 


here are participating in this prosperity. They 
wish plants back home could do as well. 


Anglo-Chinese trade snag... 

British machine tool builders who hope to do 
business with China are pressing their own 
government to relax restrictions on imports. 


Robert W Asquith, chairman of the Asquith 
Machine Tool Corporation, was a member of a 
16-man British team of industrialists who talked 
with officials of China’s Import Trade Commis- 
sion in Peiping in May. He reported that the 
Chinese are reluctant to place any more machine 
tool orders in Britain—and probably won’t-—un- 
til the British Board of Trade lifts licensing and 
quota restrictions reimposed last fall. 

The Chinese are reported to be coming up with 
a development plan that will call for sizeable 
purchases abroad of capital equipment. They 
intend to send to western Europe this summer a 
buying mission from the State Machine Import 
Corp. Whether the mission comes to London 
seems to hinge on whether the Board of Trade 
quickly moves to atone for what Mr Asquith has 
termed its “blunder.” 


US and European builders meet. . . 
A meeting between the European Committee on 
the Coopefation of Machine Tool Industries and 
representatives of the National Machine Tool 
Builders Association was held in London on 
June 29. Another meeting of the two groups is 
scheduled for Chicago during the Machine Tool 
Exposition—1960 in September. 

European builders are concerned about develop- 
ing a workable long-term program for financing 
machine tool sales in world markets in com- 
petition with Communist countries. They hope 
to interest U S builders in going along. 

It is suggested that such a program could be 
ironed out at governmental levels through an 
agency that soon will be set up to succeed the 
Organization for European Economic Coopera- 
tion (OEEC). The new agency will include the 
United States, Canada, and western Europe. 
The Communists, particularly the, Czechs, are 
reported to have been taking business on seven- 
to-ten years’ credit terms—with no down pay- 
ments in some cases. Only way to meet such 
competition is to get the backing of Western 


governments. 
in 
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This special machine at Rocketdyne is designed so that angular adjustments 
of Bellows-Locke Drilling unit can be made in a vertical plane. Also visible 
is the Bellows Lubri-Air® Control unit (right) which cleans, lubricates and 


regulates the air supply. 


BELLOWS-LOCKE “Packag 


DRILLING UNITS 


PROVIDE A DOWN-TO-EARTH SOLUTION 


FOR ROCKETDYNE’S SPACE-AGE PROBLEM 


One of the most critical components of a liquid- 
propellant missile propulsion system is the fuel 
injector head, containing hundreds of very small 
holes, each of which must be highly accurate not 
only as to shape and size but also as to location, 
angle and finish. Because Rocketdyne, a Division 
of North American Aviation, Inc., is deeply in- 
volved in missile propulsion, both in the experi- 
mental phase and in the manufacture of engines 
which have reached the production stage, it must 
produce fuel injector heads in a wide variety of 
designs. 

To meet the special demands of accuracy and 
flexibility, Rocketdyne engineers designed special 
drilling machines, incorporating Bellows-Locke 
Model 5-E Drilling units. These compact, versatile 
work units are completely self-contained, will 


Thousands of users have found 
the Bellows-Locke Model 5-E the 


This machine is similar to the one in the main illustration, 
except that the Bellows-Locke Drilling unit is mounted in 
a horizontal plane. Work-holding fixture also indexes on 
horizontal axis. Between the two machines, any angular 
relationship between two or more holes can be produced. 


operate at any angle in any plane, and feature a 
built-in valve controlling an adjustable air powered 
rapid advance and retract as well as an adjustable, 
precision hydraulic feed. 


With the Bellows-Locke Drilling units, Rocketdyne 
holds tolerances to + 0.0005 inch on holes less 
than 0.080 inch in diameter, while on holes that 
size and larger tolerances are held to+ 0.001. 
Center distances between holes are held to + 0.003 
inch. Commonly, two holes are drilled at an angle 
to intercept a vertical hole at a given point. The 
tolerance on this intercept is + 0.001 inch and is 
held readily with the Bellows-Locke units. 





ideal solution to their drilling 
problems. Chances are it can 
prove valuable to you, too. Write 
today for free Bulletin BL-5RA. 
Address Dept. AM-760, Bellows- 
Valvair, Akron 9, Ohio. 


Bellows -\/alvair 


The Bellows Co. + Valvair Corp. Akron 9, Ohio 
DIVISIONS OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


784-C 
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MATERIALS... 


Quick-frozen alloys... 


Atomic structures of metals never seen before 
are found in a series of new alloys created at 
Caltech—California Institute of Technology in 
Los Angeles. Combining atoms of gold, copper, 
silver and other metals, contrary to the rules 
of conventional association, the alloys are strong- 
er than previous alloys and researchers hint at 
electrical and magnetic properties far beyond 
conventional metals. Signs indicate the new al- 
loys may lead to metals highly resistant to cor- 
rosion and capable of conducting larger quan- 
tities of electricity. 


Alloying technique consists of using a force 
6000, or more, times the force of gravity (G) 
plus instantaneous cooling of molten metal. 
Thus, the atoms are mixed and quick-frozen in 
their new relationship. Quick-freezing prevents 
the atoms in the mixture, readily interspersed 
while molten, from realigning themselves into 
normal! patterns as they do when cooled slowly. 


Developed by Dr Pol Duwey, professor of me- 
chanical engineering, with the help of graduate 
students Ronald H Willens and William Kle- 
ment, Jr, the method of alloying is to blast hot 
droplets of metal from a shock tube gun against 
the inside rim of a wheel. The rim of the wheel 
is lined with copper, cooled to -314 F by liquid 
nitrogen. Gas pressure hurls the droplets against 
the wheel rim at nearly 500 ft per sec. Experi- 
ments have produced alloys of germanium and 
silver, gallium antimonide and germanium, gold 
and silicon, and copper and silver. 


Paint saver... 


Fungi can “spoil” paints. Mold and mildew give 
the painted surface a gray sooty look that is 
not, as it may seem, dirt. The problem is espe- 
cially bad in humid climates. Said to be one of 
the most effective paint fungicides is a chemical 
tradenamed “Metasol 57,” produced by Metal- 
salts Corp. This material is a specially prepared 
phenylmercurial propionate containing 57% 
mercury. In preventing microbial action, it has 
a high level of activity and works in both oil- 
based and water-based paints. 


High-temperature “‘fabrics”’... 


For weaving into fabrics useful in the reentry 
parachutes needed for manned satellites, all 
kinds of materials were evaluated. Among these 
fibers were metals, ceramics, glasses, inorganic 
and organic polymers and single-crystal sys- 
tems. 


Tests did not concern actual parachute design, 
but only materials. Emphasis in the research 
was placed on forming fibers from the melt, and 
on melt spinning, because of limitations in pres- 
ent techniques for making metal and high-melt- 
ing-point ceramic fibers from solid material. 
Fine wire from nickel chromium and cobalt 
chromium alloys appears most immediately suit- 
able according to the U S Air Force report pre- 
pared by Arthur D Little, Inc. The techniques 
may lead to some highly practiced new engineer- 
ing materials. 


More zinc-titanium... 

Calling its product Zilloy-20, The New Jersey 
Zinc Company is now offering a 0.8% Cu, 
0.12% Ti alloy of zinc. In company with zinc- 
titanium alloys produced by other companies, 
licensed by New Jersey Zinc, and described in 
AM/MM, the new alloy has remarkable creep 
resistance. Its inverse creep rate at 77F and a 
stress of 10,000 psi is 5000 days for an elongation 
of 1%. Conventional 1% Cu-zine alloy creeps 
more than 1%, under these conditions, in a 
single day. 

A coefficient of expansion approximately equal 
to that of steel is an additional advantage. Also, 
the alloy—which is dispersion hardened—has a 
very high resistance to grain growth hence can 
be soldered or welded without destroying the 
properties of the metal adjacent to the joint. 
Tensile strength is up 25%. 

Substantial new markets are anticipated for the 
alloy, which is the first radical innovation in 
rolled-zine alloys in their entire history. Cost 
per sq ft of Zilloy 20 is: 290% of galvan- 
ized steel, 40% of 70/30 brass, 140% of 1100 
aluminum and 45% of type 430 stainless. 


Licenses are available to any roller or produc- 
er, and have been granted at a nominal royalty 
to American Zinc, Lead and Smelting Co; 
Bridgeport Rolling Mills Co; Hydrometals, Inc 
(Hydro-T-Metal) and to Matthiessen & Hegeler 
Zinc Co. 


Vinyl-clad metals... 

The Clad-Rex Division of Simoniz Company has 
developed a new system for laminating vinyl to 
metal. The resultant material, called Clad-Rex 
102, combines the ultimate properties of the met- 
al (steel, aluminum, or their alloys) with the 
optimum properties of vinyl. The laminate can 
be worked with conventional metal-forming 
equipment, and can withstand temperatures up 
to about 325 F. 
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Greater AccCuracy—with Ex-Cell-O 
Precision Boring Spindles 


No one need tell you of the proven superiority of 
Ex-Cell-O precision boring spindles where close 
tolerances and fine finishes are required. But, did 
you know that these same Ex-Cell-O boring 
spindles have been used as replacement units 
for years? 


Produced in belt-driven, standard motorized, or 
high frequency motorized styles, these Ex-Cell-O 
precision spindles are equipped with XLO Preci- 
sion bearings for maximum spindle rigidity, long 
life and smooth operation. Permanent bearing 
lubrication reduces maintenance costs, prolongs 
bearing life. 


For complete information, why not get in touch 
with your local Ex-Cell-O representative or, if 
you prefer, send direct for bulletin 25477. 
See EX-CELL-O'S BOOTH 946, 
NMTBA EXPOSITION 


CORPORATION 
DETROIT 32, MICHIGAN 


Diuision 


MANUFACTURERS OF PRECISION MACHINE TOOLS + GRINDING AND BORING SPINDLES 
CUTTING TOOLS + TORQUE ACTUATORS + RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS 
AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS « DAIRY EQUIPMENT 
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WHAT'S AHBHBAD... 
in Metalworking 


Metalworking expects pickup in fourth quarter ... 


The expected summer lull appears to have ar- 
rived, according to reports from diverse segments 
of the metalworking industry. 

Steel production should begin to rise again in 
August, possibly in late July, according to the 
major producers. Before this happens, several 
more basic steel producing units are scheduled 
to close down. July is expected to be a bad 
month for the industry, with output skidding 
to below 60% of capacity, the lowest point in a 
non-strike period since the summer of 1958. 
The August pickup is predicated on a general 
pickup in business, new auto production getting 
into full swing, and the awaited increase in or- 
ders from appliance manufacturers. 
Metalworking job shops report steady business, 
though one or two dropped off slightly last 
month. Backlogs, in general, are up 5 to 10% 
over last year at this time, and prices are stable. 
The outlook is for 1960 to be about 5% ahead 
of 1959. 

Foundry operations, slipping since early this 
year, are expected to pick up in the second half 
of the year. Gray iron founders anticipate a 
5% increase in business in 1960. Malleable 
founders should hit normal operating levels by 
September, after the usual, slow summer busi- 
ness. 

Drop forgers report operations below normal 
levels. Faced with continued reductions in de- 
fense contracting, several forgers are attempt- 
ing to diversify as much as possible. For some 
this has worked out quite well; for others, not 
at all. 

Railroad car producers, though reporting in- 


creased production, admit that orders are not 
coming in and that production will taper off 
during the present quarter. Outlook for the 
year ranges from equal to 1959 to down about 
10%. 

The major appliance manufacturers still suffer 
from slow sales and ever-increasing inventories. 
Many workers have already been furloughed 
and further layoffs are expected before imbal- 
ances can be corrected. 

Electronics firms on the West Coast are running 
about 12% ahead of last year but, despite a pic- 
ture of overall strength, components sales have 
been soft, especially in the last few months. 
Among factors cited for this situation are (1) 
uncertainties in government defense spending; 
(2) trimming of, costs and overhead by major 
users; (3) foreign competition, especially from 
the Japanese. 

Plating shops expect their usual summer slump, 
but report that current business is holding 
steady. When business picks up in the fall, as 
most platers predict, the pickup should boost 
1960 to a level anywhere from 5 to 20% ahead 
of 1959. 


Sales of cutting tools, gages, and fasteners by 
mill supply houses continue to lag. The mid- 
April price adjustment, which led to lower 
prices to the customer and bigger margins to 
the supply houses, has brought about an un- 
stable price situation. The increased discount 
has given some distributors a chance to cut 
prices on cutting tools for the first time, and 
observers say manufacturers aren’t keeping 
their distributors in line as well as they used to. 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


JUN. MAY APR. MAY 
Esti- Pre- Re- Year 
mated liminary vised Ago 


Total 
=| ¢ 08 Index 108 107 106 107 


Machinery .... 103 102 101 
Electrical 
Machinery .... 115 114 107 


115 111 





Other 

Transportation . 92 89 97 
Other 

Metalworking . 109 
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AMERICAN MACHINIST. INDEX 
OF METALWORKING PRICES 


JUNE MAY APRIL MAY 
Est Pre- Re- Year 
mated liminary vised Ago 


Total index 


159.9 159.7 159.8 159.2 





Metalworking 
Machinery .... 191.2 190.4 184.9 


Other Machinery 
exc. Electrical. 173.1 173.0 169.6 


Electrical 
Machinery .... 160.8 162.2 160.4 


Fabricated Metal 

















Products 147.9 148.8 





Business outlook good, will get better . .. 


Auto sales during the first twenty days of June 
were at the highest level for the month since 
1955. In the June 1-20 period, domestic-built 
new car sales averaged about 20,300 units com- 
pared with less than 20,000 units last year and 
24,300 cars in 1955. However foreign-built car 
sales in 1955 were only a small fraction of what 
they are now. So the auto sales picture continues 
bright and provides strength for the overall out- 
look. 

On the other hand, May retail sales according 
to preliminary estimates fell by 2.5% from the 
all-time April peak. Actually retail sales in Ap- 
ril were just too fat to last. The June sales fig- 
ure will probably show a solid improvement 
over May, perhaps as much as a 2% gain for 
the one month. The normal level for retail trade 
in the second quarter will turn out to be an 
average of the very high April and a good May. 
The expected rise in housing starts has not yet 
materialized. The May figure held at 1.3 million 
units (annual rate). But we look for some up- 


ward revision in this statistic to make May the 
highest month in new housing starts for the 
year so far. 

During the past few weeks we have been show- 
ered with a succession of economic statistics, the 
majority of which are cheerful reports. Overall 
they indicate that business in general is good 
and will improve in the months ahead. 

The Federal Reserve Board’s index of industrial 
production increased in May for the first time 
since January. The May gains extended to all 
lines with the single exception of steel. Indus- 
trial output has not yet surpassed the January 
peak of 110 (1957=100) but that rate is sure to 
be topped in the fall. 

Personal income just fell short of the $400 bil- 
lion dollar goal in May. But this level of con- 
sumer income, no doubt, was passed in June. 
Contract awards for heavy (engineered) build- 
ing are very high. The total dollar volume for 
the first 26 weeks of 1960 is 9% ahead of the fig- 
ure for the same period last year. 





WEEKLY BUSINESS INDICATORS 


Business Week Index of Activity (1947-1949—100) * 
Steel ingot operations (thousands of tons) 
Electric power output (million Kilowatt hours) 
Production of automobiles and trucks 


Engineering construction awards (Eng. News-Record—thousands) 


Latest Preceding Yeor 
Week Week Ago 


153.9 152.8 159.3 
1,560 1739 2,215 
14,213 14,053 13,749 
140,319 137,641 127,217 
686,384 458,112 474,066 


Preceding Yeor 


QUARTERLY BUSINESS INDICATORS ian —_— yo 


Gross National Product (billions) 


Expenditures of new plant and equipment (millions) 

Profits after taxes in primary iron and steel industry (millions) 
Profits after taxes electrical machinery industry (millions) 
Profits after taxes machinery (except electrical) (millions) 
Profits after taxes in motor vehicles and parts industry (millions) 
Motors and generators new orders index (1947-1949—100) .. 


*Seasonally adjusted 
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500.2 483.5 470.4 
37.5 37.0 33.3 
400 204 374 
264 352 246 
271 282 223 
564 314 523 
169 169 155 


American Machinist/Metalworking Manufacturing + July 11, 1960 





Williams-White 750-ton Hydraulic Bender and Straightener 
at work for one of the nation’s major steel producers 


750-ton push--controlled to fraction of inch 
Solves bending and straightening problems 


Taking the kinks and curves out of 
square bars, rounds, flats or angles calls 
for a heavy hand with a light touch — 
the kind of easily controlled power de- 
livered by Williams-White Hydraulic 
Benders and Straighteners. 


Ample power and handling convenience 
team up with other built-in Williams- 
White advantages like these: Massive 
frame structure; a heavily guided ram 


which is independent of the hydraulic 
cylinder; and wide open die space for 
easy access to the work area by crane 
or roller table loading. 


When you look into the future of your 
metal forming operations, look into the 
flexibility and reliability of Williams- 
White Hydraulic Benders and Straight- 
eners. Write for free Bulletin No. 73. 


WILLIAMS -WHITE & co 600 Third Avenue, Moline, II. 


the measure of Performance Reliability for more than a century 


isd 
i) 


BULLDOZERS @ PRESSES @ SHEARS @ BENDERS @ PUNCHES @ H*'AMERS 


- 1 
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ARMCO STEELS for better products « lower costs 


lf you make hardened 
Stainless Steel parts... 


How would you like to 
eliminate tempering, 
straightening, scaling? 


Armco 1/-4 PH Stainless Steel 
makes this possible! 


Armco’s special stainless steel, 17-4 PH*, offers 
you these money-and-time saving opportunities because: 


1. It has strength and hardness equal to or better than those of the 
standard hardenable stainless grades such as Types 416 and 420. 
In condition H900, typical tensile strength is 

200,000 psi and Rockwell hardness is C44. 


2. It has corrosion resistance comparable, in many applications, 
to Types 302 and 304 stainless, much better than any of the 
regularly hardenable stainless steels. 


3. It can be completely machined in the solution-treated condition, 
then hardened by heat treatment as low as 900F. 

This low temperature hardening eliminates the need for tempering, 
troublesome distortion, and scaling. Only a light heat tint 

is produced that doesn’t affect dimensional tolerances. 

If required for appearance or service, it can be removed 

easily by a light pickle. 


For the parts you make that must have both high strength and 
top corrosion resistance, it will pay you to try Armco 17-4 PH. 
It has replaced not only standard stainless grades, 

but low allow steels and high alloy metals in a wide range 

of applications. Write us for complete information on properties 
and fabrication. Armco Steel Corporation, 

2120 Curtis Street, Middletown, Ohio. 


ARMCO STEEL 





Armco Division + Sheffield Division * The National Supply Company +» Armco Drainage & 
Metal Products, Inc. « The Armco International Corporation * Union Wire Rope Corporation 
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American 
Machinist 


Metalworking 
Manufacturing ESTABLISHED 1877 


Make the Roller Coaster Less Steep 


Do we have a national defense production policy? 
If we do, it is nowhere to be found. 

For years the administration and Congress 
have blown hot and cold about defense spending. 

Mr Krushchev hands us sweet talk and says 
that war is the farthest thing from his mind. We 
love it, purr, and then rush to take a look at 
the possibility of cutting down on weapons. 


Then the U-2 incident comes along... 


and Mr. Krushchev makes a shambles of the 
summit meeting. Whereupon we hasten to think 
about bigger defense production. 

This unsatisfactory situation has gone on for 
a long time. First a peace scare, and next a war 
scare. In any event, defense spending—and that 
means production—goes up one year and down 
another; and it goes up and down in between. 
It never attains any stability. 

View the miserable situation in the aircraft 
and missiles industries. Critical problems of 
readjustment have been created for most com- 
panies by the major switch from manned planes 
to space vehicles, plus drastic cutbacks of con- 
tracts in progress. Many manufacturers, shifting 
for themselves, are going into civilian products. 


At the beginning of World War II... 


there was a desperate shortage of machine tools. 
So the machine tool industry set out to correct 
the situation, and did. The same sort of crisis 
had to be met again during Korea. 

But today, as in many times past, Washington 
seems oblivious to the importance of machine 
tools to defense production. Oh, yes, a few of- 
ficial and Congressional committees give lip serv- 
ice to it. That, however, is the beginning and the 


end. Not much if anything is done, except talk, 
to keep the armed services’ holdings modern. 

This is in face of warnings in the Johns 
Hopkins Report that our manufacturing ca- 
pabilities in producing sophisticated weapons 
of today and tomorrow will be crippled unless 
our production equipment is rapidly updated. 

With weapons technology advancing at break- 
neck speed, our defense requirements admittedly 
must be flexible. Even modest production of the 
best weapons is infinitely more desirable than 
prodigious output of outmoded weapons. 

But equally desirable is the setting up of a 
program that has a large degree of stability of 
production. It can be big or little or in between. 
But it must have continuity. 


The off-and-on schedules... 


of the past and of the present engender un- 
certainty, excessive costs, and risk for the sup- 
plier to the point at which many companies 
prefer not to do any business at all with the 
federal government. 

New weapons, it is true, may come into being 
so fast that they obsolete the old almost before 
production can get rolling. Even so, a careful 
study should be made of the possibility of sta- 
bilizing weapons production. 

The roller-coaster production curve surely 
can be made less steep and perilous for every- 
body concerned—the individual company, the 
individual employee, whole industries, the whole 
nation—by intelligent forward planning. The 
curve can be straightened at least by deciding 
upon a sane and sensible production schedule 
and then staying with it through hot and cold 
crises. If this were done, the armed services 
themselves, industry and the American people 
would greatly benefit. 


EDITOR 
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A ROOMFUL of 
THOMPSON 


This is the eighth Thompson grinder recently 
installed at Jessop which grinds plates and 
sheets up to 60” X 96” in size. 


GRINDERS 


Pictured above are 4 Thompson Grinders in the Specialties Division of Jessop Steel Company, 
Washington, Pennsylvania. There are 4 more Thompsons which are not shown in the above photo. 
All these Thompson machines are grinding to the extremely accurate tolerances and fine RMS 
finishes that distinguish Jessop’s precision ground flat stock. 

There are excellent reasons for using 8 Thompsons on this essential production. Mr. Joseph 
Manfredi, who is responsible for the quality and production of this famous ground flat stock, says, 
“We have recently installed our eighth Thompson grinder in this division. We have proven the 
top performance of these rugged machines for many years. They give us the extreme accuracy 
and precision we demand—day after day with a minimum of maintenance.” 

You may not need 8 Thompson grinders in your operations but it will pay you well to investi- 
gate what just one Thompson machine can do toward saving time, improving your products and 


sutting your costs of manufacture. 
Your inquiries are invited. ay I 5 


Jessop precision ground flat stock which is 
used in gages, dies, verniers and other 
exacting products. 


THE THOMPSON GRINDER CO. 
Tl, SPRINGFIELD, OHIO SURFACE 
"Keep , wehson_ _ in mind for that daily grind” GRINDERS 
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As a thousand machine tools begin moving into these build- 
ings, what cost-cutting secrets will they contain? This is the In- 
ternational Amphitheater in Chicago, where the Machine 
Tool Exposition will have a 10-day run in September. At 


SNEAK PREVIEW 





What you'll see at the 
Machine Tool Exposition—1960 


M ore than a thousand machine tools 
—most of them new, some of them 
radically new, and all of them Amer- 
ican made—will make their debut 
September 6 as Chicago’s Iinterna- 
tional Amphitheater opens its doors 
on the Greatest Industrial Show in 
the US. 

This is the Machine Tool Exposi- 
tion—1960, in which America’s ma- 
chine tool builders will showcase the 
end products of five years of inten- 
sive resarch and development (since 
the last Exposition)—-and it promises 
to be a Show worth waiting five 
years for. 

The big question: What does 
America’s machine tool industry 
have up its collective sleeve? Will 
the new machines cut production 
costs? Do they trend toward tape 
control? Will they incorporate new 
metalworking principles? 

Yes, and more too. 


Now Being Set Up 
This has been obvious since the 


morning of June 6, D-Day for mov- 
ing in the first machines (It takes 


months to set up a show of this size). 
First machine tool to move in was a 
triple-action, 200-ton-capacity, elec- 
tronically controlled hydraulic press 
built by Hydraulic Press Mfg Co. 

At about the same time, a large 
horizontal boring machine built by 
R K LeBlond was unloaded. Both 
machines were headed for spots near 
the center of Exposition Hall. 

Later in the day, Giddings & Lewis 
unloaded a huge radial drill headed 
for a spot near the center of Donovan 
Hall—the new 80,000-sq-ft addition 
to the Amphitheater. Because a circus 
was playing in the Amphitheater 
that week, a smart publicist bor- 
rowed an elephant to push the ele- 
phant tool off a flatcar. 

An even bigger circus will play 
the Arena later this month, when the 
Republican Convention moves in. 
But the work of installing machines 
in other halls will continue straight 
through the Convention. 

Four machine _ tool builders 
(Brown & Sharpe, DeVlieg, Landis 
Machine, and Warner & Swasey) 
will probably be pushing for a short 
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left is North Hall, the Arena, and South Hall. In the center 
is Exposition Hall (added for the 55 Show), and right is 
Donovan Hall, a new addition built to accommodate the 
even-bigger 1960 Exposition 


Convention—they’re slated to ex- 
hibit in the central Arena, where the 
Convention delegates will meet. 

The Machine Tool Exposition — 
1960, as it is now officially called, will 
be the sixth such showing of Amer- 
ican-built machine tools sponsored 
by the National Machine Tool Build- 
ers Association. Donald Mclver, 
chairman of NMTBA’s Exposition 
Committee, reports that more than 
a thousand U S-made metal-cutting 
and metalforming machines will be 
on display. 

Details on nearly half these ma- 
chines (498 to be exact) have already 
been received by the editors of AM/ 
MM, anda indicate that 239 of them 
will be brand new. Most of the others 
are relatively new designs, and the 
September showing will give most 
manufacturing men their first oppor- 
tunity to see them in action. 

Numerical control will get a big 
play at the 1960 Show, where scores 
of completely new machines with 
such systems can be expected to at- 
tract a great deal of attention. 

Even so, more than 90% of the 
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SNEAK PREVIEW ... 


Elephant power, borrowed from a circus playing in the Arena, 
pushed this G&L Bickford off a flatear on the first moving 


machines operating in the Amphi- 
theater, whether  high-production 
automatic machines or versatile tool- 
room models, will not include tape 
control. But a good half of these 
machines will either be completely 
new or substantially improved ver 
sions of previous models. Singly or 
collectively, they provide justifica- 
tion for beating a path to the Amphi 
theater next September — even if 
there weren't a piece of tape in sight. 

But let’s get down to cases, what 
will be shown at the Amphitheater? 
Here is a sneak preview of some of 
the machines that will be announced 
next month and shown at the Ma- 
chine Tool Exposition—1960: 

There will be a 100-hp engine lathe 
with 48 speeds and a preselect sys- 
tem for both speeds and feeds. An 
engine lathe will combine numerical 
control for point-to-point cuts with 
an electronic tracer for contours. This 
will be considerably less expensive 
than full path control. 

But if you want a lathe with nu- 
merical control of contours, too, it 
looks like at least five builders will 
be prepared to supply it, some on 
engine lathes, some on turret lathes. 
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For high-production work, where 
numerical control is less likely to 
apply, there will be a bar and chuck- 
ing automatic that can be converted 
from a bar machine to a chucking 
machine in 30 minutes. There will be 
a bar machine with a tracing attach- 
ment. 


Tool Changing Machines 


Rotating-spindle machines with 
automatic tool changing, the new 
family created by numerical control, 
will be shown by at least two build- 
ers. One will have a pair of ma- 
chines. The first is a 5-axis machine 
with a 60-unit automatic tool chang- 
er. The head will have two precision 
spindles, one for heavy milling and 
boring, the other for high-speed 
work. In addition, an auxiliary axial- 
feed spindle can be used to drill, tap, 
bore, and ream. The second machine 
is a simpler, 3-axis vertical-spindle 
machine with a 20-position automatic 
tool changer. 

One line of milling machines will 
have the spindle motors mounted in 
the ram instead of on top of it. An- 
other machine, this one a bed type, 
will have a 50-hp horizontal spindle 


day. Truck-mounted cranes, crawler tractors, gantry cranes 
and a crew of 60 riggers will handle the rest of the machines 


and a 20-hp universal spindle. 

Emphasis on being able to hold 
close tolerances in production shows 
up in many machines, but nowhere 
more than in the grinders. One spe- 
cial bearing race grinder for minia- 
ture bearings looks like it will hold 
tolerances in production of 0.000,050 
in. with a surface finish of 3 or 4 
micro-in. 

One complete line of plain and uni- 
versal grinders has been completely 
redesigned. Among the changes is 
removal of the hydraulic reservoir 
and motor from the bed to prevent 
inaccuracies caused by heat buildup. 
The hydraulic carriage traverse and 
pressure lubrication system in these 
machines has been redesigned so 
that oil pressure cannot lift the car- 
riage and affect accuracy. 

Size-control equipment will be 
much in evidence and one builder has 
a grinder with a direct-reading in- 
dicator that can be used by an un- 
skilled operator to gage size on work 
while it is being ground. 

Not all the equipment will be in 
the big price brackets by any means. 
One small, low-cost thread and form 
grinder for precision work was orig- 
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inally designed for electronics work 
but has been equipped to do a wider 
range of small parts. 

At the other end of the size scale 
a planer manufacturer is introducing 
a “compact” model. This machine, 
smaller and lower priced than most 
planers, will have table speeds from 
30 to 309 fpm and can supply up to 
75 hp from its variable-voltage drive. 

Improvements in heavy-duty plan- 
ers include one that can finish plane 
at the same time it is double-cut 
roughing. 

Numerical control is going to be in 
drilling in a big way. In addition to 
several turret drills with numerical 
control, there will be a variety of 
other drilling machines with NC sys- 
tems. 


Improved Gear Cutters 


Innovations in gear cutting will 
include a gear shaper with open-back 
design to permit through feed for 
use in automation. A crewning gear 
grinder will be fully automatic, in- 
cluding the wheel-dressing cycle. 

There will be gear shaving ma- 
chines in which most machine set- 
tings are dial controlled to speed set- 
up. An attachment wili make it pos- 
sible to shave any combination of 
crown and taper. 

An automatic gear-inspecting in- 
strument, said to handle as many as 
600 gears ver hour, has a memory de- 
vice that accepts or rejects gears and 
sorts accepted gears into size classifi- 
cations. It will keep track of changes 
in the size of gears inspected in order 
to control production equipment, 
stopping the gear machines as parts 
begin to fall out of tolerance. 

That is a sampling of the machine 
tools and developments you can ex- 
pect to see at the Machine Tool Ex- 
position—1960, which will run Sep- 
tember 6 through 16 at Chicago’s In- 
ternational Amphitheater. There will 
be nothing on the main exhibition 
floors but machine tools, all of them 
American made. 

Back when machine tool exhibits 
weren't so big, tools, gages, controls, 
lubricating equipment, and other 
items of production equipment were 
exhibited along with the machines. 

But this year, as in 1955, the main 
Exposition will be devoted solely to 
machine tools, and the other produc- 
tion equipment will for the second 
time be displayed at the Produc- 
tion Engineering Show at Chicago’s 
Navy Pier. The shows, both of which 
are staged by Clapp & Poliak—the 
firm that has managed all six ma- 
chine tool shows for NMTBA—will 
run concurrently, but with staggered 


First machine to arrive for the Machine Tool Ex 
action hydraulic press. It has electronic contro 


Manufacturing Co 


hours. In this way, hardy showgoers 
can start at the Amphitheater at 10 
am and finish at Navy Pier at 10 
pm. 

Additional competition for your 
time, and incentive for going to Chi- 
cago, will be provided by the rival 
Second International Coliseum Ma- 
chinery Show, sponsored by A By- 
ron Perkins. This show will include 
machines built by firms in _ the 
United States and in Italy, France, 
West Germany, Belgium, England, 
Japan, and Canada. 

The Machine Tool Exposition— 
1960 and the Production Engineering 
Show will have a 10-day run starting 
Tuesday, September 6, and closing 
on Friday, September 16. The Coli- 
seum show will run for eight days 
starting on Wednesday, September 
7, and closing on Thursday, Septem- 
ber 15. All three shows will be open 
Saturday and closed Sunday. 
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sition—1960 was this 200-ton, triple- 
, will be shown by Hydraulic Press 








Showgoers' 
guide 


Indispensable booklet for 
prospective visitors to the 
Machine Tool Exposition is 
NMTBA‘s Visitors’ Informa- 
tion Booklet, giving full in- 
formation on show hours, 
transportation, hotel rooms 
(they’re going fast) and the 
new Inquiry Time Saver Plate. 
Circle No. 50 on the Reader 
Service Card in this issue, or 
write directly to the National 
Machine Tool Builders Assn, 
2139 Wisconsin Ave, Wash- 
ington 7, D C. 











Teflon-and-steel die forms sineralloys 


Thin high-strength titanium and 
stainless steel alloys are being 
formed with a universal steel box 
and a shaped teflon die at Chance 
Vought Aircraft’s Aeronautics Divi- 
sion, Dallas—and the job is being 
done at about a third less cost than 
with conventional forming methods. 

The part is laid in the box, is in- 
dexed by pins, and is formed by a 
steel punch with pressures as high 
as 18000 psi. Limited runs have been 
made with no deterioration of the 
teflon insert. 


Similar to rubber forming 


Chance Vought’s process, which is 
similar to rubber forming, is an off- 
shoot of experiments in handling of 
PH-15-7MO stainleg$s steel parts for 
supersonic aircraft) and space ve- 
hicles. 

Because of the close tolerances re- 
quired for parts, particularly those 
for use in honeycomb brazing as- 
semblies, the company found it im- 
possible to use regular rubber press 
techniques for forming the light- 
gage metals. (Rubber flows at pres- 
sures far below those required to 
form parts to 0.002-inch tolerances 
without springback). 


Flows like rubber 


With the Chance Vought method, 
the tefion yields and flows, much as 
rubber does, and acts as a matched 
die, while the surrounding steel box 
acts as a trap for the material. Va- 
riations of part configurations—both 
constant-thickness gages and tapered 
gages—can be formed with the same 
box, merely by changing the punch 
and the teflon insert. 

The steel punch die fits snugly to 
the sides of the steel box, and the 
female die does not require coping 
or close fitting to mate. 


Cutting teflon to shape 


The teflon is cut to approximate 
shape, and under sufficient pressure, 
flows and reacts in a manner similar 
to that of a matched die set. And be- 
cause an exactly matched punch and 
female die set are not required, sav- 
ings in tool fabrication time have 
amounted to about one-third. 


Works two ways 


The technique works eithers with 
impact presses or under hydraulic 
pressure—-is actually much like a 
straight coining operation 

All work done so far at Chance 
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Cutaway (top) and actual (bottom) views of Chance Vought’s shaped teflon insert 


ind universal steel box 


Vought has been of the cold variety. 
Normal safety precautions are used 
in machining the teflon insert—to 
prevent spreading of dust or chips— 
because the material is dangerous 
when reduced to a gaseous stage by 
high temperatures. 

Using a 1000-ton hydraulic press, 
Chance Vought was able to form 
parts at 5300 psi from flat blank, 
which was then reversed and hit 
again 

Height of the web on the formed 


part was held within 0.001 in.; flange 
bevel was 1 in. open. 

Summed up, the advantage of 
Chance Vought’s teflon-and-steel die 
process are: 

@ Elimination of die matching and 
the need for guide pins. 

@ Multiple usage. (Die holder is uni- 
versal, die and punch inserts are 
interchangeable.) 

@ It can be run either on a press 
brake or a punchpress. 

@ It will not mark or coin flanges. 
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Hydraulic lift puts work at the right height, gives greater floor-to-horn clearance for large aluminum cabinets 


Flexible tooling and careful advance planning can... 


Put quality into your spotwelds! 


By W W Hard, manufacturing engineer, 
Electronics Division, Westinghouse Electric Corp, Baltimore 





A job shop has to be ready for just 
about any work that comes along. 
Further, if it manufactures electronic 
equipment for the military services, 
as ours does, it has to meet rigid 
specifications and tolerances on a 
wide variety of sizes and shapes. 

Among the smaller items produced 
in our spotwelding shop are small 
chassis with many intricate weld- 
ments. At the other end of the scale, 
are large cabinets and consoles made 
from formed or extruded members 
with a sheet metal cover. About 90% 
of the work is in %-in.-thick 
aluminum, and the rest varies from 
0.032 to 0.250 in. 

In order to handle this variety of 
work economically and still main- 
tain high quality, we have had to 
develop some of our own tooling and 
procedures. Flexible tooling widens 
our capabilities, and well-planned 
procedures increase our control over 
the spotwelding operations. 

One of our most successful ideas 
for greater flexibility and efficiency 


is a hydraulic lift that lowers a whole 
section of floor in front of the spot- 
welding machine. With this, the as- 
sembly being welded can be posi- 
tioned at the most convenient work- 
ing height. 

The hydraulic lift is especially 
valuable for large cabinets, because 
it allows greater clearance between 
the lower horn and the floor. Previ- 
ously, we had to hold the large cab- 
inets on top of the lower arm (if 
practical) and balance them in this 
position for welding. 

Now, we can hang such cabinets 
over the lower arm, and in some 
cases, one man can handle cabinets 
that formerly required two. Further, 
certain designs are now possible that 
could not be spotwelded without the 
hydraulic platform lift. 

Another tool that gives us greater 
flexibility and at the same time im- 
proves quality is a special arm and 
offset holder. Standard commericial 
offset holders, even the heavy-duty 
type, cannot stand up to the high 
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pressures we must use to produce 
quality spotwelds in the thicker 
gages of aluminum—up to % in. 
thick. 

The holders deflect, and the deflec- 
tion changes the location of the spot- 
weld tips in relation to one another, 
causing the workpieces to slip. This 
slippage cannot be permitted where 
close tolerances must be maintained. 

Therefore, we designed a special 
arm which combined the arm and 
offset holder in one. This elirninated 
the joints and small-diameter shanks 
where most of the flexing occurred. 

Even with its taper (from 5 in. to 3 
in.), this special arm is rigid enough 
for virtually all spotwelding. In ad- 
dition, it permits us to spotweld in 
areas that formerly were not acces- 
sible with any other setup. 

Before developing this arm, we 
used to change arms and electrode 
holders constantly, to avoid using the 
conventional offset holder except 
when absolutely essential. Whenever 
we could—on any weldment that was 
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Put quality into your spotwelds... 
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Rigid offset arm reaches “difficult” spots and supports high ters for special jobs. Shop-developed, it is being installed on 
tip forces without deflecting, can operate with different adap- al! welders. Swivel-type upper arm is patented by Sciaky 
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Everything is handy on this spotwelder. Special rack displays schedule cards and 


latest macro-etch sample another rack holds 5 x 1-in. coupons for tests; and the pilot- 
I I 
operated air regulator maintains precise control over pressure 


freely accessible from both sides—we 
used a 5-in. arm and straight elec- 
trode holders and tips. 

With the new adapter arm, we 
have all the advantages of the 
straight arm and the added feature 
of accessibility all in one. It gives us 
less displacement of parts, better 
welds, and good appearance, and, as 
the machine settings are less critical, 
it also reduces setup time. In fact, it 
has saved so much time that we are 
installing the device on all our weld- 
ers as fast as practical. 

Another item of equipment that 
helps us produce high-quality spot- 
welds is the pilot-operated air regu- 
lator. All of our machines are 
equipped with these, because precise 
regulation without pressure build-up 
or drop is mandatory for consistent 
spotwelding in aluminum. 

In a low-resistivity material such 
as aluminum, the tip force has a 
great influence on total weld heat— 
even greater than that of weld-time 
and current settings. This force, in 
fact, determines the nugget structure 
and the presence or absence of por- 
osity, voids and expulsion. 

However, in spite of the advances 
made in electronic controls in recent 
years, the air-regulation systems have 
not generally kept pace. Pilot-operat- 
ed regulators, though, give a quick, 
clean response to adjustment. More 
important, they maintain better pres- 
sure regulation than previous types. 

We have also improved our con- 
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trol over the welding operations by 
setting up a program to make sure 
that tips of the correct class and 
radius are employed for each weld- 
ing job. Special tools dress the tips 
to the desired radius, both in the 
spotwelder and in the machine shop. 

At the spotwelders, the operators 
use special paddle-type dressers that 
have radiused surfaces covered with 
a fine abrasive cloth. These dressers 
will not only maintain the radius, 
but will also dress a tip to the proper 
radius. 

With the tip-dress paddle between 
the electrodes, the operator lets the 
electrodes press against the cloth- 
covered surfaces. Normally, the pres- 
sure is determined by the weight of 
the upper arm and holders. However, 
on all machines, this pressure was 
too high, especially on the swivel- 
type machine which has a heavier 
upper-horn casting. 

To overcome this, we equipped all 
of the spotwelders with an auxiliary 
circuit that returns a small amount 
of air to the lower cell of the cylinder 
(diaphragm) during tip dressing. 


Machining ‘hot’ 


Standing safely at his remote control 
station, the operator of this small 
tool room lathe is protected from the 
radioactive materials that he ma- 
chines. He controls both longitudinal 
and cross feed motions from the con- 
sole of a complete two-axis servo 
system; however, other operations— 
such as loading work, closing collet, 
and changing tools—are done by 
manipulators. 

The console not only has carriage 
and cross feed handwheels (identical 
to the lathe handwheels) but also 
has spindle speed and direction con- 
trol, indicator, carriage longitudi- 
nal feed speed and direction control, 
and necessary transfer switches. It 
even includes a key lock switch for 
selection of direct or console control. 

This system, developed by United 
Control Systems of Dayton, Ohio, is 
installed at the High Level Radiation 
Branch of the Air Force Nuclear En- 
gineering Test Facility at WADD, 
Wright-Patterson AFB, Dayton. 

In addition to its remote contro! 
unit, the lathe also has all standard 
operational controls. Therefore, the 
operator can work directly at the 
machine, when conditions allow it, 
as well as at the remote control sta- 
tion. In either case, the handwheels 


This reduces the weight on the tips 
to any desired force 

In the machine shop, the tips are 
finished to the desired radius on a 
lathe, drillpress, or mill with special- 
ly ground cutters and holders. They 
are then color coded and placed in 
racks where they are displayed for 
easy selection. The radius, type of 
tip, tip material, and holders are 
specified on the schedule card for 
each spotwelding job. 

Color coding also helps us main- 
tain control over the schedule cards. 
Cards for each machine are of a 
specific color so a welder will not be 
set up according to a schedule that 
doesn’t belong to it. Cards for the 
master file and for tentative sched- 
ules are also identified by special 
colors. 

Attached to each spotwelder is a 
card file containing schedules estab- 
lished for all the various combina- 
tions of material welded on that ma- 
chine. On the other side of the ma- 
chine, at the right-front, is a special 
rack that will hold one schedule 
card and one macro-etch test sample. 


During the operation, the schedule 
card for the setup and the latest 
macro-etch sample (required every 
four hours) are displayed in this 
special rack. Here the section super- 
visor and the inspector can easily 
check the card and the actual set- 
tings on the machine to verify that 
the work is being performed accord- 
ing to specifications. 

Backup paperwork and job record 
cards are numbered to correspond 
with the schedule cards and are filed 
away. Thus, if at any time a spotweld 
is in doubt, it is possible to go back 
and check the conditions under 
which the weld was made. 

All of the features described above 
fall into the categories of innova- 
tions, or unusual applications of 
standard equipment, or items de- 
veloped to satisfy a need. They were 
developed by manufacturing en- 
gineers working in close coordina- 
tion with design engineers, military 
quality control representatives, West- 
inghouse quality control personnel, 
and resistance welding equipment 
suppliers. 


jobs by remote control 


of one control unit follow the other 
—thus the operator can shift from 
one control position to the other at 
any time with the certainty that no 
inadvertent motion of carriage will 
occur. 

Longitudinal and cross feed posi- 
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tion readout are transmitted with a 
rack and gear drive to rotary pots, 
and cross feed drive is a DC motor 
actuator assembly coupled directly 
to the cross feed screw. Both manual 
and motorized feed can be ac- 
complished at the console. 





Cold-treating stabilizes lathe ways 


Cold treating at —150 F is applied 
to all of The American Tool Works 
Company’s engine-lathe and posi- 
tioning-table ways. Treatment for 
eight hours provides complete trans- 
formation of all free austenite to 
martensite. This rapid ageing proc- 
ess virtually eliminates the danger 
of future warping and offers a num- 
ber of secondary benefits. For in- 
stance, cold treatment also adds a 
couple of points of hardness. After 
the quench which follows flame 
hardening, ways normally have a 
hardness of R, 60-62; cold treating 
them increases this hardness by 
about two points. 

Material used in the ways is Tim- 


First Spanish machine tools shown in U S 


F or the first time, Spanish machine 
tools were displayed in the United 
States, at the Spanish Pavilion at 
Chicago’s International Trade Fair, 
June 20 through July 5. 

Exhibited under a cooperative ar- 

rangement, these machines are of- 
fered for export to the United States. 
Prices mentioned in the following 
descriptions are FOB factory. 
@ Danobat’s universal grinding ma- 
chine has a 15%4-in.-wide wheel driv- 
en by a 5.5-hp motor for OD grind- 
ing, and an 18,000-rpm_ spindle 
driven by a 1.1-hp motor for internal 
operations. Priced at $3530, the ma- 
chine can grind shafts up to 31% 
inches long. 
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ken graphitic tool steel, cold drawn 
to plus 1/32 in. of final size on all 
surfaces. This steel is rolled, an- 
nealed, pickled and finally cold- 
drawn at the Timken plant. Graph- 
itic too] steel is used because the free 
graphite flakes it contains act as tiny 
lubricators to produce a tremendous 
amount of wear resistance over and 
above that of other tool steels hav- 
ing the same hardness. 

Prior to the cold treatment, the top 
surface of the way is flame hardened 
approximately 3/16 in. deep. Because 
engineers at American know the cold 
treatment will bow the way, it is 
mechanically bowed before treating. 
Thus, when straightening after cold 


@ Berdin’s hydraulic tracer copying 
lathe turns small-and-medium diam- 
eter pieces at relatively high speeds. 
Priced at $2250, it will take work up 
to 21-21/32 inches long, and up to 
7% inches OD. Hydrocopying device 
is said to follow templet contours 
within 0.00079 in., and will handle 
work within 4-23/32 diameter dif- 
ference. 

@ Ciclo-Matic bench-type, automat- 
ice-cycle drilling and tapping ma- 
chines, priced at $298 and $408, were 
demonstrated. Drill unit takes % in. 
dia drills in steel, has eight spindle 
speeds. Tapping unit taps 5/16 in. in 
steel, % in. in brass. 

e@ Rosca-Matic horizontal drilling, 


treating, the way is never bowed so 
much that the hardened top surface 
is put in tension rather than com- 
pression. Tension in the hardened 
way could cause cracking. 

Cold treating is accomplished in a 
Weber refrigerator, which uses three 
compressors to take the temperature 
down to —150 F. This refrigerator 
can accept lengths up to ten feet— 
and that is the length at which all 
ways start out. 

Here is the procedure for manu- 
facturing ways: 

1, Receive 10-ft lengths of graphitic 
tool steel as described earlier. 

2. Flame harden top surface of way. 
3. Pre-bow on Oil Gear press. 

4. Etch each way with acid to deter- 
mine depth of hardness and check 
surface hardness with Rockwell 
hardness tester. 

5. Cold treat for eight hours at 
—150 F. 

6. Stress relieve in oil at 400 F for 
12 hours. 

7. Straighten on hydraulic press to 
within 0.012 in. for twist and 
straightness. 

8. Inspect with Magnaglo for cracks 
or checks. 

9. Fixture and rough grind on Madi- 
son surface grinders. 

10. Fixture and finish grind within 
0.0002 in. total tolerance. 

11. Reinspect with Magnaglo for 
checks and cracks; measure hardness 
all over. 

12. Cut to length with abrasive cut- 
off wheel. 

13. Precision plane keyway on soft 
underside of vee. 

14. Drill and tap holes in keyway 
for hold-down bolts—four inches 
apart. 

15. Precision grind end of way for 
squareness. 


threading and tapping machine is 
for small work held in collets or fix- 
tures on a small vertical table, has 
six spindle speeds from 300 to 2400 
rpm, and capacity for %-in. taps in 
steel. Price: $495. 
e Aikartu’s automatic rise-and-fall 
miller has an 11 x 37% in. table, uses 
any of three spindle drives, has 
speeds from 27 to 1065 rpm. Price: 
$2470. 
@ Zayer’s No. 4 universal miller is 
equipped with a 350 x 1500-mm ta- 
ble, has 18 spindle speeds from 24 
to 800 rpm. Price: $4043. 
Metalexport of Poland showed 
eight machines. At the 1959 Fair, the 
Poles booked $250,000 in orders. 
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Tooling precision into BIG investment castings 


Small investment castings aren't 
unusual. Big investment castings 
aren’t unusual. But big intricate in- 
vestment castings are something out 
of the ordinary — and that is just 
what Arwood Corp is producing at 
its Groton, Conn, ferrous foundry: 
intricately cored and contoured cast- 
ings weighing as much as 100 
pounds. 

It’s done by ceramic shell molding, 
one of three investment casting 
processes. Method can turn out either 
clusters of small castings or large 
intricate castings. Arwood has con- 
centrated on the latter, developing 
tooling methods for large single-cav- 
ity molds. In the last eight years, the 
firm has progressed from small cast- 
ings to ones 2 or 3 feet in overall di- 
mensions. 

Such successful ceramic shell 
molding depends upon the accuracy 
of the wax pattern, which in turn 
depends upon the accuracy of the 
basic metal pattern. This is made 
from carbon-steel screw stock or 
magnesium, and incorporates shrink 
allowances. 


Complex wax dies 


The wax-injection die is made by 
casting each half of a simple die (of 
low-melting-point alloy) to the met- 
al pattern. These dies are sometimes 
multi - sectioned, to accommodate 
changes in the parting line, or to per- 
mit withdrawal or release of an un- 
dercut section in the wax pattern. 
Die sections are then assembled with 
dowels and clamps. 

Next, blended wax is fed at 150 F 
and 100 psi from an accumulator and 
pipeline system to Arwood-built wax 
injection presses. Some of these wax 
patterns require coring. The cores 
are made of a water-soluble wax and 
are held in the die by arbors. 

When the wax solidifies, the pat- 
tern is stripped by dismantling the 
die. Cores are washed out. Then 
gates, sprues, and support elements 
are assembled to the pattern by wax 
welding. Most of this “furniture” is 
standardized, and is produced by wax 
dies or by extrusion presses. 

The ceramic shell is built up to 
% in. thickness by dipping it several 
times in different slurries, and by 
riddling it with ceramic frits or 
sands. After drying 24 hours in a 
temperature - humidity controlled 
room, the shell mold is dewaxed by 
oven heating at 400 F. 


An accurate wax-injection die such as this one produced at Arwood Corp’s Groton, 
Conn, toolroom (top photo) is the second vital step in the production of large invest- 


ment castings of intricate contours such as those shown in 


The molten wax drops through the 
open furnace bottom onto blocks of 
dry ice, which quenches the fire. The 
dewaxed shells are then baked at 
1600 F for a half-hour, and are stored 
or cast as required. All stored shells 
are preheated to 1200-1700F (de- 
pending upon the alloy to be cast) 
before pouring. 
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ttom photo 


At the moment, Arwood is pouring 
from 50-lb ladles, supplied by 100- 
lb induction furnaces. But electric- 
are furnaces are being installed to 
increase the pour. 

When the casting has cooled, the 
ceramic shell is broken off by vibra- 
tion, and the casting is cleaned by 
shotblasting. 


WW 
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New machines, 


By Burnham Finney, editor 


LONDON, June 29—The British Ma- 
chine Tool Show at Olympia is a 
very good, highly rewarding show. 
It contains a surprising number of 
important innovations, especially 
since it comes only nine months 
after the European Show at Paris 
last September. 

It is the largest of the series of 
shows that the British Machine Tool 
Trades Association has been spon- 
soring every four years. About 1400 
machine tools from 12 countries are 
on display—around 40% of them 
from outside the United Kingdom. 

With the usual British flair for 
showmanship, the show was opened 
on the preview day, June 24, by the 
president of the British Board of 
Trade. Four days later, Prince Philip 
made an extensive tour of the ex- 
hibits. 


Magnet for world buyers 


Even more important, Olympia is 
proving a magnet for large and small 
buyers from far places, as well as 
from the UK. and the Continent. Most 
top officials of General Motors Over- 
seas are here, and other influential 
automotive customers are represent- 
ed, too. 

The Russians have sent a delega- 
tion to Olympia, just as they did in 
1956. A team of 26 Japanese indus- 
trialists are taking a close look at 
this International Machine Tool Ex- 
hibition, the official name of the 
Olympia Show. 

American participation in Olympia 
is far bigger than ever before. At 
least 68 machines of U S manufac- 
ture are on display. Beyond that are 
a large number of machines made by 
U S subsidiary companies in the 
United Kingdom. 

Some of the U K-built machines 
of American design are the first to 
be produced here. A sizeable per- 
centage of the components for some 
of these machines are being supplied 
from the States. 

Electronic controls of one kind or 
another are prominently on display, 
though it would be a gross exag- 
geration to say that numerical con- 
trol is anywhere near as prevalent 
as it will be at the Machine Tool 
Exposition in Chicago in September. 

Most major British builders are 
showing machines with automatic 
control. What’s more, customers are 
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reported more interested than ever 
before in these controls. 

Control units are being furnished, 
with few exceptions, by electronic 
companies. Only in a few cases have 
builders developed their own control 
units. One prominent electronics firm 
reports that its sales of control equip- 
ment for machine tools have doubled 
in the past year. 


Automatic tool changing 


Automatic tool changing is on dis- 
play at Olympia, just as it was in 
Paris last year. This time it is a 
feature of a large Archdale (British) 
tape-controlled vertical drilling ma- 
chine. This machine has constant- 
flow fluid slideway bearings and a 
Staveley-developed coordinate meas- 
uring and positioning system, incor- 
porated with automatic tool change. 

Automatic work handling is fea- 
tured more than ever. Applications 
show ingenuity ... four standard 
machines (lathes and milling ma- 
chines) are coupled with a custom- 
made transfer system and automatic 
loading, for example. 

Aside from speeding the cutting 
of metal and from getting work into 
and out of the machine faster, build- 
ers are concentrating on reducing 
the setup time between jobs. This 
trend is as evident at Olympia as it 
is in America. 

Several British subsidiaries of 
U S builders are starting to make 
machines (on display at Olympia) 
which will not be produced in the 
U S. Examples: Cincinnati 207-12 and 
307-12 dial-type Model ELR milling 
machines; Cincinnati 520-20, 540-20, 
620-20 and 640-20 dial-type Model 
ELA milling machines; Kearney & 
Trecker’s Model 1218 bedtype pro- 
duction milling machines; Brown & 
Sharpe’s %-inch-capacity Model A 
turret drilling machine. 

Newall (British) is featuring nu- 
merical control in a big way—offer- 
ing control systems by four or more 
electronic control makers. Newest 
Newall machine is an automatic tap 
grinder with automatic loading, siz- 
ing and relieving. Floor-to-floor time 
on %-inch tap is 20 seconds. 

A David Brown hobbing machine 
incorporates a corrector system 
which frees pitch accuracy from de- 
pendence upon the machine’s master 
gear. This system uses the moire 
fringe technique in conjunction with 
a phase reader and a new control 


ideas abound at Olympia 


unit for continuous and automatic 
correction in relative motions of the 
hob spindle and table. 

A tape-controlled EMI-Grinston 
(British) light drilling machine is 
equipped with automatically pro- 
grammed seven-position turret head. 
It is priced under $6000. 

Featured on a vertical boring ma- 
chine is the protutype of a radial 
cylinder hydrostatic transmission 
system, which maintains constant 
cutting speed over any change in 
work diameter. This model was de- 
signed by the National Engineering 
Laboratories at East Kilbride. 


Threading innovations 


Threading developments include a 
new approach to pitch correction 
when cutting leadscrews by a 
thread-whirling method. A curve of 
the errors measured on the first pass 
of the thread-whirler head, or on 
the first screw cut, is plotted on a 
large-scale chart behind the ma- 
chine, in white tape. A _ light-sen- 
sitive cell on the cutting head fol- 
lows the tape line and feeds a posi- 
tional signal to a slave motor at the 
end of the master leadscrew, which 
moves the master screw the neces- 
sary amount to correct the pitch 
error. 

Drummond-Asquith has in action a 
14-station inline transfer machine for 
cylinder and crankcase cam, crank- 
shaft and distributor bores of small 
cylinder blocks. It is the only inline 
transfer machine at Olympia. There 
were none at Paris in September be- 
cause of restrictions on exhibitors’ 
space. 

SIP is showing a coordinate spark 
erosion machine with an Agietron 
head. Table travel is 8 x 8 inches, 
and metal removal rate is 300 cu 
mm/min. Several other spark ero- 
sion machines are also on display, 
including an Elox. 


Higher cutting speeds 

Trend to higher cutting speeds 
continues, especially on high-speed 
spindles for machines. Shown for the 
first time anywhere is the Ashcombe 
AiRotor (AM—June 15 '59 p2), an 
adaptation of a dentist’s drill, with 
operating speeds of 300,000 rpm. It 
is very small and can be used as a 
hand tool or adapted to milling ma- 
chines, jig borers, lathes and panto- 
graphs. It is employed to machine 
hard surfaces. 
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Alfred Herbert is offering a No. 
2D capstan lathe with an auto-robot 
system that automatically controls 
every movement, including the 
chuck. This machine is for fully auto- 
matic, high-production, repetitive 
bar work up to 1% inches in diame- 
ter. It is suitable where small batch 
quantities do not justify multi- 
spindle automatics. 

Gleason has on display a new ma- 
chine (a No. 15 blank checker) for 
checking bevel and hypoid gear 
blanks, both before and after the 
teeth are cut. 

Gisholt is showing for the first 
time anywhere a 5AR automatic cap- 
stan-type turret lathe with bar stock 
capacity of 2% x 4% inches, which 
requires no more time for setup than 
a hand-operated machine. Change- 
over from bar to chucking work 
takes less than one hour, making this 
new machine especially useful on 
small lots. 

BSA has a drill-pointing machine 
with motorized grinding spindle, 
carrying a straight cup grinding 
wheel. Drill to be sharpened is 
mounted on an adjustable drill holder 
with tungsten carbide locating faces. 


It reciprocates in a straight line with 
the drill point flank passing across 
the inside edge of the grinding wheel. 

Larger and more versatile British 
and Continental machines are in evi- 
dence. Wickman has a four-wheel 
grinder which automatically goes 
through a five-operation cycle to pro- 
duce finished parts. Wheel dressing 
is automatic. 

Electrolytic grinding is being in- 
troduced into the U K in the Eleform 
machine for work on carbides and 
other alloys hard to machine by con- 
ventional methods. 

MicroMat jig borer, developed in 
cooperation with Carl Zeiss, is one 
of the East German machines at the 
Show. Its optical measuring system 
uses illuminated graduated drums 
for coarse adjustment. Fine settings 
to 0.00004 in. are made by micro- 
scopes, through which the slide travel 
is indicated by a glass rule and re- 
versing collimator. 

Charles Churchill is introducing 
a new range of gear shaving machines 
—two of the models being shown for 
the first time. One is an 8-inch semi- 
automatic with micro-positive auto- 
electric knee-and-table operation and 


hydraulically run automatic tail- 
stock. The second is fully automatic, 
fitted with automatic loading and 
conveyor equipment. 

Heller is showing its six-spindle 
automatic-turret drilling machine— 
first introduced at Paris last Septem- 
ber. 

Asquith has on display its first 
British-made Warner & Swasey As- 
quith 2AC chucking automatic and 
a 10-inch Gould & Eberhardt Asquith 
gear hobbing machine. 

Landis Lund is grinding a four- 
cylinder automobile crankshaft on 
an automatic crankpin grinder. 

Kearney & Trecker-CVA Ltd has 
on display the MilwaukeeMatic, 
which is to be built only at Mil- 
waukee and not in England. 

Alfred Herbert Ltd is showing a 
large tracer-controlled Keller B-G 
milling machine produced at Her- 
bert’s Coventry plant. 

LaPointe is demonstrating an auto- 
mated horizontal hydraulic broach- 
ing machine with a special fixture 
for surface broaching. The machine 
and fixtures were designed and built 
by LaPointe’s British company for 
an automative customer. 





Wedge-shaped lobes (above) lock fittings to interlocking lobes 
in other pipe fittings. Cammed tool cuts contours as it moves 
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sideways on toolblock, then snaps back to start position as a 
space between lobes passes. Driveshaft runs from leadscrew 


Cam cutter shapes LOX fittings 


Simple shuttle-bar tooling on an en- 
gine lathe cuts cam shapes on cou- 
plings for liquid-oxygen lines—and 
keeps costs low enough even on short 
runs. Newark Controls, Inc, Bloom- 
field, N J, rigged the device to cut 
three wedge-shaped lobes on each 
hose fitting. 

Lot sizes are only 10 to 50 pieces, 
but fortunately there are several 
coupling sizes—for lines from 1 to 
4 in—and all have the same taper 


on the lobes. Between lots of dif- 
ferent size and repeat orders, the 
tooling can be kept busy; and it can 
be removed from the lathe when 
necessary. 


Carbide-tipped tool 


The carbide-tipped tool is mounted 
on a shuttle-bar toolholder with 
spring return, and is actuated by a 
single-lobe cam driven at three times 
the lathe spindle speed. 
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A chain and sprocket connect the 
telescopic countershaft to the lathe 
leadscrew, with drive through two 
universal joints; all mounted in in- 
expensive ball bearings. The highest 
leadscrew speed is 1.5 times the spin- 
dle speed, and a 2:1 ratio in the 
sprocket brings countershaft speed 
up to three times spindle speed. 

The cam, located inside the shuttle- 
bar housing, has 300° uniform rise 
and 30° quick return. 
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Contouring turret lathe tracer unit is mounted at rear of cross- 
slide. Templet is clamped above slide, easily reached for setup. 


et 
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Spindle rotation is reversed except when facing in front of 
centerline. Work is a turbocharger impellor 


Lathes at three different manufacturing companies, cutting 
three kinds of workpieces, illustrate... 


Three ways to make contouring pay off 


“The poor man’s numerical control” 
is one way to describe contour trac- 
ing. But at the same time this de- 
scription short-changes a well-estab- 
lished manufacturing technique that 
can achieve sharp savings on bread- 
and-butter machining jobs because of 
its advantages over conventional ma- 
chining: faster tool cycles, quicker 
setup, and greater accuracy on re- 
peated operations. 

How well contouring can pay off 
is illustrated by case histories from 
three plants, each of which special- 
izes in a different type of contour- 
ing: Elliott Co, division of Carrier 
Corp, Jeanette, Pa (disks); Vaughn 
Machinery Co, Cuyahoga Falls, Ohio 
(cylinders); and Spencer Mfg Co, 
Spencer, Ohio (shafts). 

Elliott Co, for example, machines 
turbocharger disks, casings, and im- 
pellers. Most of the work is large- 
diameter aluminum in lot sizes from 
10 to 60 pieces. 
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This is turret-lathe contour trac- 
ing, on a Warner & Swasey 4A that 
has a contouring hydraulic-power 
cross-slide installed in 1957. The ma- 
chine is now so loaded with work 
that a second unit, a 5A, has been 
ordered with the same kind of trac- 
ing equipment, even though this 
combination is special. 

A typical job is a 22%-in. alumi- 
num impeller to be roughed and fin- 


.001 
ae in. at speeds up to 


1000 fpm. The roughing cut is % in. 
deep with feed at 0.014 ipr; finishing 
is 0.020 in. deep at 0.008 ipr to 0.011 
ipr. The carbide tool is guided by a 
cross-slide hydraulic tracer to finish 
the part in 45 minutes. This com- 
pares to machining time as long as 
6 hours on an older VTL setup. 

This amount of time saving is per- 
haps extreme, but cast-iron casings 
are being contour machined at a sim- 
ilar setup with savings of one-third 


lished to 


Steel rotor shafts are cut with 50% 
time savings. 


Contouring advantages 


There are savings other than in 
time, as well. Probably the greatest 
single advantage of a turret-lathe 
contour tracer is simplicity. Only one 
templet and a few simple tools must 
be designed and built for jobs that 
would otherwise need extensive 
methods planning, special tools, and 
a complex setup. Human error is 
largely eliminated, and repetitive ac- 
curacy is greatly improved over 
other machining techniques. Tool 
storage is easier, and all kinds of 
records and paperwork can be re- 
duced. 

How often can a job be routed to 
the contour tracer? Superintendent 
Ross Bushyager and manufacturing 
engineer George Brinker at Elliott 
agree that any part with face opera- 
tions requiring more than two tools 
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Aluminum turbocharger impeller (see photo, pll4) is con- 
toured by tools on cross-slide, with boring and reaming han- 
dled by turret tools. Time is 24 minutes for cycle. Impeller 


fits diesel engine 





Typical contouring jobs — with wna — are slated for the 


turret lathe. Contouring saves aroun 


may save $35.00 


can be handled economically on the 
tracer. 

Most of the large-diameter work is 
contour facing. If the depth of con- 
tour should exceed the stroke of the 
hydraulic cylinder, the operator 
backs off the slide, moves the apron 
over one position on the stop roll, 
and picks up the contour again, 
gaining another full cylinder stroke. 
The shift takes only a few seconds, 
and the cuts blend almost impercep- 
tibly. 

Overall tooling costs are often cut 
to as little as 5% of what might 
normally be expected. A precision 


$7.50 per block; and on 
larger blocks machined at a vertical boring mill, contouring 


Capstan-shaft housing for “Ring Blox” wire-drawing machine 
is contoured in 7 minutes (outside). Rear slide works from 
templet mounted flat over it. Total contouring time for inside 


and outside surface is 22 minutes, 1/3 usual time 


Templet storage takes minimum space in metal racks. This is 
practically all the space required for tooling, because most 
turning tools are simple shapes, made from stock tools, readily 


available from tool crib 


flat templet costs from $50 to $100, 
where special cams for a mechanical 
contouring device applied earlier 
cost as much as $1500. Now the shop 
needs only a roughing and a finish- 
ing tool, plus a few simple extra 
tools for the supplementary opera- 
tions performed from the turrets. 


Cylinders and castings 


Even smaller lot sizes can be con- 
toured economically. Vaughn Ma- 
chinery Co, Cuyahoga Falls, Ohio, 
turns drums and capstans for wire- 
drawing machines on turret lathes, 
a progressive step turner, engine 
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lathes, and boring mills (for largest 
sizes). The finished machines are 
produced practically on a custom 
basis, and lots range from 1 to 30 
pieces. 

Vaughn proves that the templet 
contouring system will handle heavy 
cuts because parts are roughed and 
finished; Gordon Vaughn, VP man- 
ufacturing, says the contouring 
equipment will handle any cut the 
basic machines will handle. 

Advantages for contouring are 
similar to those at Elliott Co. Setup 
time is so short that any job requir- 
ing an angle or surface that would 
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Contouring 


have to be cut with a form tool can 
he contoured. Tool cost is low—from 
$25 to $50—and templet storage is 
particularly simple because of a rack 
system where templets are filed by 
part number. Tool design and re- 
conditioning are equally simple and 
inexpensive, and checking and gag- 
ing are easy. 

Another advantage is not immedi- 
ately apparent. Some of the parts 
machined by form tools must be pol- 
ished to remove scratch marks, and 
this polishing has taken, in some 
cases, as much time as machining. 
With the contouring tools, say 
Vaughn personnel, polishing can be 
eliminated because single-point con- 
touring tools produce a better finish 
than form tools. 

On a No. 5 W & S turret lathe, a 
capstan shaft housing has been con- 
toured to reduce machining time on 
the OD as much as 66%. Other cast 
blocks have been reduced in cost 
as much as $35.00 apiece. Pointer 
rolis, which have several precision 
grooves around the OD, have been 
form-cut on turret lathes in 5% to 
6 hours. A newer method on a con- 
touring turret lathe takes 45 min. 

Repetitive accuracy is such that 
the operator now only has to check 
the diameter of one groove to find 
out how much the cutting tool has 
worn. The bores and OD’s of the rells 
are later ground, but the grooves are 
left as turned. 

For some small shaft work with 
up to five straight diameters, Vaughn 
uses a purely mechanical tool, with 
no templates or hydraulic power. 
This tool, a progressive step turner 
on a ram turret lathe, now cuts three 
diameters automatically in 
sion on capstan shafts to 0.005 in 
pre-grind tolerance. Total machin- 
ing time is 8 minutes. Before this 
new step-turning method was ap- 
plied, the job required 75 minutes 
This job is handled in lots of 60 to 
100 pieces, but a lot as small as 6 can 
be processed economically. 


succes- 


Trailer axles 


One man at one contouring ma- 
chine does the work that required 
five men at five setups before the 
new equipment was installed at 
Spencer Mfg Co, Spencer, Ohio. Be- 
cause of this increase in productiv- 
ity, the plant expects to pay off a 
No. 5 Warner & Swasey turret lathe 
with hydraulic cross-slide contouring 
attachment in 10 months. 

The machine now runs three shifts, 
machining both ends of a number of 
different shapes in 
grades of steel. These are controlled 


axle several 
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Trailer axle is rough-contoured from rear cross-slide, guided by cylindrical templet 
overhead. Swing stop on front slide locates work. Centerdrilling and threading are 


handled by tools from turret 


Contouring templets for axles are mounted 


tliameters, radii, and faces 


by circular templets that guide the 
machine on diameters, radii, cham- 
fers, steps, and faces. The pictured 
job is a utility-trailer axle for which 
1%-in. hot-rolled square stock is fed 
through the machine spindle to a 
stop on the front of the slide. 

Each end of the 5-ft bar is turned 
down to 0.995/0.998 in. by 45% in. 
long, then threaded 1-in.—14 pitch 
by 1 in. long. The simple cylindrical 
templet can be seen just under the 
turret-guiding overarm. Lots are 400 
pieces. 

Although this is a simpler shape 
than the average axle, it illustrates 
the speed and simplicity of contour- 


between centers to guide tool on several 


ing jobs. Production rate on most 
axles run 70 to 80 per day, in lot 
sizes ranging from 5 to 2000 pieces, 
and to tolerances of 0.001 in. The tol- 
erance is an improvement over pre- 
vious conventional operations, where 
only 0.005 in. could be held, and an 
extra grinding pass was necessary. 

Higher speeds and heavier feeds 
are possible with the contour lathe, 
and part-handling time is reduced 
because all operations are completed 
at one machine. 

Contouring is done in two passes, 
roughing and finishing, and the same 
setup does’ centerdrilling and 
threading from the turret. 
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Conventional machining meth- 
ods just cannot cope with to- 
day’s new superalloys. As time 
goes on, these alloys will come 
into more and more wide- 
spread use, and entirely new 
machining concepts must be 
created. The Air Materiel Com- 
mand is already undertaking 
extensive research in this di- 
rection. First, in ultra-high 
speed machining (AM/MM 
Special Report No. 484, Feb 22 
60), and in sub-zero machining 
(AM/MM Special Report No. 
489, May ‘60). And now, here 
are the results of the initial 
phase of Air Materiel Com- 
mand-sponsored research 
conducted by Cincinnati Mill- 
ing Machine Co on... 


Efficiency of metal removal at various work temperatures—turning operation on 360 


Bhn AISI 4340 steel 
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The very concept of hot machin- 
ing runs contrary to established 
metalworking practice. In the ma- 
chining of ordinary metals, every ef- 
fort is made to keep temperatures 
at the tool-work interface as low as 
possible to prevent tool damage. 
Fundamentally, the idea behind 
hot machining is to reduce shear 
strength of the work material so 
that the metal acquires a plastic 
character, which eliminates chip 
formation in the accepted sense. 
Chatter is thus reduced, machining 
power requirements are lessened, 
and cutting in general is eased. 
Even in the working of new 
superalloys, the theory of sub-zero 
machining is directly opposed to 
heating the work—the idea being 


Metalworking 
Manufacturing 
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to maintain temperatures in machin- 
ing, not to raise them. 

We have, then, two completely 
opposed methods of achieving the 
same ends—longer tool life and 
easier cutting. The first, and more 
conventional method, is to keep the 
tool cool so as to prolong its life. 
Hot machining, on the other hand, is 
an attempt to soften the work by 
heating it, thus making it easier to 
cut, and consequently lengthening 
the life of the tool. 

Some steel milis have practiced 
hot machining for years, cutting 
still-hot billets with circular saws 
at cutting rates comparable to saw- 
ing logs of wood. Krupp of Ger- 
many is said to have scalped billets 
at about 1800 F during World War 
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Hot machining... 


Effect of temperature on various steels 


Yield Strength (. 2% Offset), 
ae pe 


Temperature 


Temperature (* 


On ultimate tensile strength 


II, to take advantage of the softened 
condition of the heated metal. 

Steel mills aside, it is difficult to 
pinpoint who initially conceived the 
idea that machining at elevated 
temperatures has its advantages. 

One of the earliest indications of 
the possibilities of hot machining was 
given by H W Gillett of Battelle, who 
in 1944 reported preliminary studies 
in which it was shown that ele- 
vated temperatures improve the 
machining characteristics of “im- 
possible” metals. As a result of 
this work, Warner & Swasey spon- 
sored further research from spring 
1945 through November 1946. 

It was during these years immedi- 
ately following World War II that 
the idea of using heat as an aid to 
machinability really began to catch 
on. In early 1946, for instance, Sam 
Tour & Co submitted a proposal to 
the Navy for “Hot-spot machin- 
ing” research. 

Simultaneously, A O Schmidt and 
J R Roubik started independent 
tests at Kearney & Trecker. Results 
of their research, published in 1949, 
indicated that high-strength die 
blocks could be milled at higher 
cutting speeds and feed rates, with 
equivalent tool life. 

Other organizations conducting 
hot machining research in the decade 
following World War II included 
Cincinnati Milling Machine Co. and 
R K LeBlond Machine Tool Co., in 
conjunction with International Har- 
vester Co and Tocco Co. 

Aside from their efforts, however, 
the concept received only passing 
attention until 1956, when Cincin- 
nati Milling surveyed 28 aircraft 
engineering firms and found them 
urgently in need of help in machin- 
ing the new superalloys, which de- 
fied conventional methods. 

Each of the aircraft firms was 
asked which types of hard-to-work 


118 





——. 








aon 5 
I" 
| 


464 BUN THe 





> 
& 


] 


362 BUN UMILOY 17-4 mo fay, 
a Pepe 3$0) 


_———— 





RMO} o—— J 
LD J (ONIMAcy x 
NO, 2 
) 











= 





100 
Ultimate Tensile Strength 
1000 pei 

i 





so 








i 


| Room Temperature 
i 




















0 200 


On yield strength 


400 600 


Temperature (°F) 





MATERIAL 
C Mn Si 


4340 43 «- - 
Thermold J 50 .40 1.1 
17-4 Mo wes - 
17-7 Ph 07 65 





MATERIALS USED IN PHASE | 
COMPOSITION 


5.0 
17.0 
5 17.0 


Mo Al Fe Other 
96.7 - 


Cr Ni 
8 18 25 - 
15 140 - 89.1 1.00V 
40 3.00 - 75.8 .15N 
7.0 - 10 73.8 - 








materials could be expected to be 
used in the near future. Four rep- 
resentative materials were selected: 
@ Republic Steel’s low-alloy mar- 
tensite steel, AISI 4340. 

@ Universal Cyclops’ hot-work die 
steel, known either as Thermold J 
or Unimach No. 2. 

@ Armco Steel’s precipitation-hard- 
ening stainless steel, 17-7 PH. 

@ Universal Cyclops’ precipitation- 
hardening stainless steel, Uniloy 
17-4 MO, also known as AM 350. 

For subsequent tests, which began 
at The Mill the following year, each 
of these materials was subjected to 
two different heat treatments, and 
specimens were obtained over a 350 
to 600 Bhn range. 

On each of these four materials 
the effects of workpiece temperatures 
were related to such basic quantities 
of metal cutting as shear angle, 
shear strength at the shear plane, 
cutting forces, tool-chip interface 
temperatures, mean coefficient of 
friction, and machining efficiency. 
Flame and radio-frequency induc- 
tion heating methods were then de- 
veloped for turning and milling 
superalloys. 


AMC sponsorship since 1959 


The Air Material Command, USAF, 
awarded Cincinnati Milling a con- 
tract in 1959. Continuity of the 
original Cincinnati research has 
been preserved, however, under the 
AMC contract. 


Meanwhile, since 1957 several 
companies aside from Cincinnati 
Milling have been experimenting 
with hot machining, with results 
varying from excellent to complete 
failure. Here are some examples: 

April 1958: Hot drilling at North 
American Aviation showed up to 
85% decrease in tool forces (thrust) 
and up to 10-times increase in tool 
life in drilling AM 355 CRES, Vasco- 
Jet 1000, 4340 steel, 17-4 PH CRES, 
and Inconel X. Temperatures to 750 
F were provided by radiant heat. 

Also from North American: AM 
355 CRES, PH 15-7 MO CRES, Rene 
41, and H-11 alloy were heated to 
temperatures up to 1400 F during 
machining with resistance heaters. 
An optimum temperature of 800 F 
was established for AM 355 CRES. 

Boeing Airplane Co at about the 
same time investigated milling and 
drilling of AM 355 up to 350 F. In 
drilling, the work was submerged in 
hot oil. Result: a sixfold increase in 
HSS tool life at 350 F. Milling tests 
showed lower tool life at 200 F and 
350 F on a furnace-heated work- 
piece than was obtained at room 
temperature. 

Chance Vought, drilling tungsten 
at 600 F increased drill life seven- 
fold. Hand drilling of HS-25 was 
much easier at 1000 F. 

In January of this year, Spring 
Garden Innstitute machined excess 
weld material from railroad rails 
while they were still hot from weld- 
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ing (optimum temperature 600 F). 
Results: a 50% power reduction and 
a threefold increase in tool life. Also 
successful: drilling of Hastelloy at 
350 to 400 F. 

Many of these conclusions have 
subsequently been supported by 
AMC-Cincinnati Milling research, 
which has itself produced such 
notable conclusions in support of 
the validity and practicality of hot 
machining as: 

@ In orthogonal turning tests—with 
workpiece temperatures ranging 
from 73 F to 1200 F—it was found 
that machining at elevated tem- 
peratures improves the efficiency of 
metal removal, reduces tool forces, 
and the amount of work done in 
cutting. At the same time, it was 
found that tool temperatures do not 
necessarily increase by the same 
amount as the temperature of the 
work is raised. Effect on chip fric- 
tion and shear plane angle varies 
with the tool-work material com- 
bination. 

@ Turning at elevated temperatures 
(to 900 F) improved tool life five 
times in cutting AM 350 (400 Bhn) 
and 20 times in cutting AISI 4340 
(600 Bhn). 


@ In face milling operations, results 
were even more spectacular. At 1000 
F, tool life improved 20 times over 
that at room temperature in face 
milling 17-4 MO (380 Bhn), and 100 
times in milling Thermold J (390 
Bhn). It was found that a limiting 
temperature is reached when weld- 
ing occurs between chip and tool— 
at about 1100 F. Other factors in- 
fluencing tool life: cutter engage- 
ment angle with the work, and the 
presence of asbestos at the entry 
to the cut. 

@ Preliminary hot drilling tests on 
AISI 4340, with HSS and carbide 
drills, have shown no improvement 
in cutting performance over con- 
ventional room-temperature drilling. 
@ Upon examination, hot machined 
specimens showed no detectable 
change in microstructure, but micro- 
hardness checks showed that tem- 
pering occurred when tempering 
temperatures were exceeded—with 
tempering depth varying with the 
material and duration of heating. 
Surface finish was as good or better 
at elevated temperatures than at 
room temperature — although some 
surface oxidation did show up at the 
higher temperatures. Trouble with 


Effects of workpiece temperature 


On tool forces .. . 


393 BHN | 573)BHN 
| i 


>a + TRE 
73 BHN ~™~ _ c 
erg *.., 


work distortion can be overcome by 
better localization of heat, it was 
found. 

@ Two conclusions about heating 
methods reached in the AMC-Cin- 
cinnati tests: (1) High-frequency 
induction is satisfactory for con- 
trolling and maintaining heat, but 
it is limited to the extent of concen- 
tration that can be obtained, and 
(2) radio-frequency resistance heat- 
ing can localize and control heat 
without many of the disadvantages 
of induction, flame or arc heating. 

Those are the principal conclu- 
sions to come out of Phase I of 
the still-continuing AMC-Cincinnati 
project. Further investigations, based 
on a survey of industry needs, will 
be made into hot machining of 
nickel-base and cobalt-base alloys, 
and into hot end-milling operations 
in addition to the turning, drilling, 
and face-milling operations studied 
in Phase I. 

Since tolerances must be strictly 
maintained in finishing operations, 
while they are secondary in im- 
portance to metal removal rates in 
roughing operations, indications are 
hot machining can find immediate 
application in roughing operations. 


On interface temperature . . . 
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Hot machining... 


Metal Cut: 


Thermold J Die Steel (390 BHN) 
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Effect of workpiece temperature on amount of work done in shearing of metal (W.), 
overcoming friction (W:), cutting the metai (W,) 


Orthogonal turning tests at high temperatures 


the gas flow to the burner, then 
using a contact pyrometer on the 
end of the tube. Tool, dynamometer, 
and machine were insulated from 
flame splash, heat conduction and 
radiation by asbestos sheets. 


To find out how basic parameters 
involved in metal cutting are af- 
fected by introducing workpiece 
temperature as a variable, Cincin- 
nati’s researchers used a 2 MH hori- 
zontal milling machine, equipped 
with a chuck to hold the 2%-in.-dia, 
0.250-in.-thick-wall, tubular work- 
piece. 

The toolpost was held on the ma- 
chine’s table, in an arrangement that 
is essentially orthogonal turning, 
because only a two-dimensional tool 
force system is involved. With this 
arrangement, and by physically 
measuring such quantities as tool 
forces, ratio of feed per revolution 
to chip thickness, and tool geometry 
such fundamental quantities as shear 
plane angle, mean coefficient of 
friction between tool and chip, and 
energy distributions could be de- 
rived, using the Merchant theory. 
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Temperature of the workpiece and 
mean temperature at the chip-tool 
interface were also measured to ob- 
tain the correlation of these to other 
basic parameters. 

The tool itself was held in a force 
dynamometer, which has a cantilever 
beam with strain yages affixed to it 
supporting the tool. Application of 
force at the tool strains the beam 
and gages, altering the electrical 
resistance balance of a wheat- 
stone bridge circuit, to which the 
dynamometer is wired, and the 
change of signal is recorded on an 
amplifier-recorder. 

By calibrating this apparatus be- 
fore the tests, direct readings of 
the two components of the resultant 
tool force can be made. In the Cin- 
cinnati tests, the work was heated 
by gas jets. Temperature of the 
work was measured by shutting off 


Measuring interface temperature 


Mean temperature at the interface 
between tool, chip and work was 
measured by using the interface as 
the hot junction of a thermocouple 
circuit (The thermo-electric mem- 
bers: the sintered carbide tool ma- 
terial and the workpiece steel). To 
overcome parasitic emf’s arising at 
secondary junctions in the circuit, a 
compensating circuit was used. 


The results 


It was found that a rise of 1000 F 
in workpiece temperature gave a re- 
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duction of 40% to 50% in cutting 
force (F,) and reductions of 33% 
to 66% in thrust force (F,) at the 
tool. Workpieces with an initial 
hardness of approximately 400 Bhn 
and 600 Bhn, when heated by 1000 
F would cut with only a slight dif- 
ference in tool forces, because their 
elevated temperature strengths were 
much closer than their strengths at 
room temperature. 

Effects of raising the temperature 
of the work upon mean tool-chip 
interface temperature varied wide- 
ly with differing tool-work material 
combinations. For example, Ther- 
mold J raised 1000 F in work tem- 
perature, caused a rise of 250-350 F 
in tool temperature. AISI 4340, 
raised 1000 F in work temperature, 
caused a rise of 700 to 1000 F in 
tool temperature; 17-7 PH raised 
1000 F caused a 300 to 700 F tool 
temperature increase; and 17-4 MO 
raised 1000 F caused a 600 to 1100 F 
tool temperature rise. 

As to shear plane angle and fric- 
tion between chip and tool it was 
found that each tool-workpiece 
combination had to be considered in 
its own right. For instance, it was 
found that the mean coefficient of 
friction between chip and tool in 
tests with Thermold J and 17-4 MO 
remained constant with the work 
temperature increased up to 1000 F. 
But AISI 4340 steel and 17-7 PH 
stainless tests indicated that friction 
could increase or decrease with in- 
creased workpiece temperature. 

As an example, in hot turning 
17-7 PH (390 Bhn) with Carboloy 
370 carbide, results were about what 
can normally be expected in hot 
machining: The friction angle in- 
creased with increasing workpiece 
temperature, thus decreasing the 
shear plane angle correspondingly. 

Generally speaking, it appears that 
the angle of the shear plane in chip 
formation remains fairly constant 
for AISI 4340 steel and Thermold J 
as temperature of the work in- 
creases, but decreases from 4 to 30 
degrees for the two stainless steels 
evaluated. 


Reducing shear strength 


Fundamentally, the idea behind 
hot machining is to reduce shear 
strength of the work material, thus 
easing cutting. In the AMC-Cincin- 
nati Milling tests it was found that 
calculated mean shear stress on the 
plane of shear was reduced from 
40% to 60% when temperature of 
the work was raised 1000 F. 

Looking into chip formation of 
high hardness materials in hot ma- 
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chining, researchers found that plas- 
tic deformation in cutting is as- 
sisted by raising the temperature 
of the work. At 1300 F and 1500 F 
work temperatures, the chip was 
formed by a steady plastic flow of 
the work material. However, the 
lower the work temperature gets, 
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the less plastic the deformation be- 
comes. So at 300 F, an AISI 4346 
chip, for example, was almost seg- 
mented, and was formed with a 
series of discontinuities along its 
length through half the thickness 
of the chip. 

Does hot machining increase the 
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Hot machining . . . 


efficiency of metal removal? Yes— 
tests showed that efficiency was in- 
creased somewhere between 40 and 
50% for 1000 F increase in work- 
piece temperature in cutting, for ex- 
ample, AISA 4340 steel (390 Bhn). 

By developing the theory of the 
mechanics of cutting further, it is 
possible to calculate the amounts of 
work done in shearing the metal 
and in overcoming friction in cut- 
ting. The equations used in Phase 
I of the project: 


W, = S, [cot g + tan (¢ — a)] 


where W, = the amount of work 
done (in. lb/cu in.) in shearing the 
metal, S, = calculated shear stress 
of material on shear plane, ¢ = shear 
plane angle, and , = rake angle of 
tool 
w, = sin 9 (F, cos a + F, sin a) 

Ais A, cos (¢ — a) 

where W, = the amount of work 
done (in. lb/cu in.) in overcoming 
friction, F, = thrust force at tool, 
F, = cutting force at tool, A 
= area of cut 





o 


A, 

where W,, = total amount of work 
done in cutting the metal. 

Example: quantity of work done 
was reduced 30% to 50% by ele- 
vating a 390 Bhn Thermold J die 
steel workpiece through 1000 F. 


Typical tool life/cutting speed curves 


at various temperatures 
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Turning: tool-life tests 


In the Cincinnati Milling-AMC 
turning-tool life tests, it was hoped 
to run cuts on all four of the super- 
alloys, but the big steel strike of 
1959 hit just about that time, and 
only AM 350 stainless and AISI 4340 
were obtainable for testing. 

From these two metals, however, 
researchers achieved one dramatic 
result (on AISI 4340) and the other 
(on AM 350) not so dramatic. 

Turning was done on a 21%-in. 
Cincinnati Traytop, and the work 
was induction-heated by a Cincin- 
nati Inductron unit. An induction 
coil was mounted on the lathe car- 
riage, traveling with it during cut- 
ting and heating the work in a zone 
just ahead of the tool. Workpiece 
surface temperatures were measured 
by a radiometer attached to a re- 
corder. The radiometer was so lo- 
cated as to indicate the tempera- 
ture of the work as it entered the 
cut. 

Test tools were % x % x %-in. 
throwaway carbides. Tool life cri- 
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terion was 0.015-in. flank wear as 
measured on a toolmaker’s micro- 
scope — with measurements taken 
every two minutes. Where necessary, 
a linear interpolation was made to 
pinpoint the exact time of 0.015-in. 
wear. 


Cutting tool geometry 

Cutting tool geometry: side and 
back rakes, 5° negative; side and 
cutting edge angles, 15°; nose radius, 
1/32 in.; and clearance angles, 5°. 

Turning tests on AISI 4340 steel 
(600 Bhn) were made at room tem- 
perature, 300 F, 600 F, and 900 F. At 
170 fpm cutting speed, tool life in- 
creased from less than 2 minutes at 
76 F to 2% minutes at 300 F, about 
13 minutes at 600 F, and to about 35 
minutes at 900 F. In other words, by 
raising the temperature of*the work 
from room temperature to 900 F, 
tool life was increased about 20-fold. 

Conversely, where 20-minute tool 
life is desired, cutting speed at room 
temperature with this setup should 


be 95 fpm at 75 F—at 900 F, speed 
can be raised to 205 fpm. 

Not so spectacular were turning 
results with AM 350 (400 Bhn). At 
450 fpm, tool life increased from 
about 2% minutes at room tempera- 
ture, to 7% minutes at 600 F, and 
to about 11 minutes at 900 F — 
roughly a fivefold tool life increase. 
On the basis of 10-minute tool life, 
at 76 F a cutting speed of 350 fpm 
would be necessary, whereas at 900 
F, about 460 fpm would be the re- 


quired speed. 


Good surface finish 

Surface finish was excellent in all 
tests, except for some slight oxida- 
tion (really only discoloration) at 
elevated temperatures. 

The test cuts produced long, 
straight chips which did not respond 
to normal chipbreaking techniques. 
Various chipbreaker designs were 
tried unsuccessfully, and no other 
attempt was made to solve this 
problem at the time. 
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Milling four metals over a wide temperature range 


How practical is hot milling? To Engagement angle in face milling .. . 
find out, Cincinnati-AMC research- 

ers ran tool life tests over a range 

of temperatures on the four test Place of Initial Contact Between Tool and Work OO 

metals (AISI 4340, Thermold J die Ss 
steel, and 17-7 PH and 17-4 MO * wa 
stainless steels), found that hot mill- | 

ing increased tool life as much as a 
hundredfold over milling at room 
temperatures. 

The equipment: a Cincinnati No. 
4 vertical Dual Power milling ma- 
chine; a Cincinnati Inductron to pro- 
vide heat; and for measuring heat a thts tented 
tool-work thermocouple circuit con- 
sisting of a mercury slip-ring com- . i 
mutator, compensating resistances, asada’ 
and an oscilloscope. 


Induction heating z 

In the induction heating setup, 
the work was set with a ¥%-inch | @ 390 BHN [Thermold J 
air gap between it and the coil, and CC Saeewer > pee 
fed along underneath the coil. As Bets OEE popes i Trix, oe 
the work came out from under the aie tlk | Rater os 
coil, a single-tooth carbide face- | — 
milling cutter milled off the top lay- 
er of material. Engagement Angle 

A typical 8-inch-long pancake coil : a 

: At left: effects of engagement angle in hot machining (face milling) of 4340 steel, 

wan weed im te teste, Teper es J, and 17-7 PH stainless. Tool material was 370 carbide, and cutting speed 


T 3" Radius Cutter 


1" Wide Workpiece 
























































-30 -20 - 0 +10 +20 


resistant wrapping tape and asbestos 519 fpm. Feed: 0.0058 ipr. At right: paths of cuttin and of contact for various 
sheeting prevented hot chips from engagement angles . fi 25 8h 

short-circuiting the coil windings. 

The coil was made of %-in.-square 


copper tubing, through which cool- Effects of engagement angle and asbestos 


ing water circulated at rates up to @ entry in hot face milling .. . 
12 gal/min. 





Controlling induced heat 

The amount of induced heat was 
controlled by varying the gap be- - ° 
tween the coil and the work in the 80 
range 1/16 to % in., and by altering © ee 390 BHN 4340 


six of the eight power input settings ; o - 

at the induction heating unit. In this 1°! Life (min) 

way, temperatures up to 1350 F (for | 
ae iG 














AISI 4340) were obtained. 60 





Flame-induction combination 
This setup was used for practical- 390 BHN Thermold J 
ly all milling evaluations conducted 
in Phase I. An attempt was made, 
however, to combine induction and 
flame heating to heat a low-perme- 
ability test piece which did not 
respond too well to induction heat- 
ing alone. With this method, the 
workipece temperature was raised 
to a level several hundred degrees 
above that achieved by induction 
heating alone. Setup involved an in- 
duction coil followed by a multi-tip, 0 +10 
water-cooled flame head which 
burned oxygen-propane gas. 



































Engagement Angle 
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Hot machining... 


The tool-work thermocouple used 
in some of the AMC-Cincinnati Mill- 
ing tests was arranged in much the 
same way as that in the orthogonal 
turning tests. However, two compen- 
sating circuits were used to nullify 
parasitic emf’s generated at the 
junctions of leads to the carbide tool 
tip and hot workpiece. 


High-stiffness dynamometer 

Designed primarily for use in 
Phase II of the project (this is a re- 
port on Phase I), was a high-stiff- 
ness, three-axes milling dynamomet- 
er with stiffness on the order of 
500,900 lb/in. in the vertical direc- 
tion, and 133,000 Ib/in. in the hori- 
zontal direction. This meant a 
vertical deflection of 0.002 in./1000- 
Ib vertical load, and a horizontal 
deflection of 0.0075 in./1000-lb hori- 
zontal load. 

Natural frequency of the unit in 
the horizontal direction was about 
300 cycles per sec. 


RF resistance heating 


For milling with radio-frequency 
resistance heating, the same 30-kw 
Cincinnati Inductron was used. In- 
stead of an induction coil, however, 
the current was led to an electrode, 
then through the work to another 
electrode, then on to the heating 
unit via a return conductor that 
passed close to the surface of the 
work, Copper tubing, %-in. square, 
was the conductor—and since RF 
current prefers the path of least 
impedance, the heat was localized 
in a band of that width under the 
tubing (as opposed to the 5 to 8-in.- 
long coils in the induction heating 
tests). The cutter was, of course, 
brought as close to the heat source 
as possible. 


Measuring work temperature 


Workpiece temperatures were 
measured with embedded thermo- 
couples, and by an Alnor contact 
pyrometer. Unless otherwise stated, 
on all milling tests, Carboloy 370 
single-tooth carbide cutters were 
used with axial and radial rakes of 
—7°, 15° corner angle, and 1/16-in. 
nose radius. 

In face milling 17-4 MO stainless 
(380 Bhn) on the induction heating 
setup, tool life was less than one- 
half minute with the work at room 
temperature, about 5 minutes to 20 
minutes at 400 F, and 12 to 50 min- 
utes at 1000 F. Flank wear of the 
tool of 0.030 in. was taken as the 
tool life criterion. 

In other words, tool life was in- 
creased 100 times by raising the 


124 


Effects of engagement angle and asbestos 
at entry in hot milling .. . 
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Angle of Engagement 


Work material: 17-4 MO (360 Bhn). Tool: 370 carbide. Cutting speed: 512 fpm. 
Feed: 0.0058 ipr. Work temperature: 1000 F. 


temperature of the work to 1000 F. 
Actually, tool life was about the 
same as that for conventional ma- 
chining of a soft C1018 steel. Similar 
results were obtained in milling 
Thermold J die steel. 


Angle of engagement 

In face milling, two factors were 
found to influence tool life. First 
was the angle of engagement be- 
tween the tool and the work as the 
cutter entered the cut each revolu- 
tion. This angle is dependent upon 
the distance between the engage- 
ment face of the work and the axis 
of the cutter, and the diameter of 
the cutter. These, together with the 
geometry of the cutting tool, deter- 
mine the type of initial contact 
which occurs between tool and work 
each time the tool enters the work. 

In test cuts on AISI 4340 steel at 
1020 F, Thermold J die steel at 
1020 F, and 17-7 PH stainless steel 
at 890 F the optimum tool life-en- 
gagement angle appeared to be 
around—10° for maximum tool life. 


Asbestos prolongs tool life 


The second factor influencing cut- 
ter life was the presence of asbestos 
at the engagement side of the work- 
piece. A %-in. thickness of crysotile 
asbestos was placed at the entry 
to the cut, greatly prolonging tool 
life under certain cutting conditions, 
as for example cutting 17-4 MO 
stainless at positive and highly neg- 
ative angles of engagement. Tool 
life also improved in cutting AISI 
4340, Thermold J, and 17-7 PH. 

It is believed that three effects are 
responsible for the prolonging of 


tool life with asbestos: (1) thermal 
effect caused by the asbestos rais- 
ing the engagement surface tem- 
perature by about 10% over the sur- 
face allowed to radiate in air, (2) 
a possible chemical effect in which 
the asbestos reacts with the tool or 
work material, thus acting as a cut- 
ting lubricant at the chip-tool inter- 
face, and (3) a dynamic effect 
wherein the asbestos acts as a 
damper, reducing the severity of 
impact of the cutter on the work 
during the intermittent cut. 

Tests also indicated that the limit- 
ing factor in heating the work is 
reached when welding occurs be- 
tween the chip and the tool. In these 
tests, this temperature was found 
to be in the region of 1100 F, de- 
pendent upon cutting conditions. 
When this temperature was reached, 
and welding occurred, tool life fell 
off rapidly. 


High impact forces 

Preliminary tests carried out with 
the milling dynamometer showed 
that the stiffness of the structure 
in the horizontal direction was 
inadequate to cope with the un- 
expectedly high impact forces oc- 
curring during the tests. 

Forces higher than 4000 lb were 
measured, resulting in horizontal de- 
flections of too high a magnitude 
for the octagonal half-rings to sus- 
tain without fracturing. For Phase 
II of the project, these rings are be- 
ing made stiffer on another forging 
by altering the design of the dy- 
namometer. In this way, it is hoped 
that horizontal stiffness of 1 x 10* lb/ 
in. will be obtained. 
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Drilling: tool life vs cutting speed 


Again, as with hot milling, project 
researchers set out to find (1) if 
hot drilling is feasible, (2) effect 
of drilling temperature on various 
drill materials, and (3) proper drill 
life-cutting speed curves for various 
work temperatures, 

Tests were conducted on a 21-inch 
drillpress with high-speed steel and 
cobalt high-speed steel drills. Work 
was heated through by a 3000-watt 
electric furnace. 

Because the drillpress’s feed range 
was limited, tests with carbide- 
tipped die drills and solid carbide 
drills were conducted on a No. 5 
vertical milling machine. A drilling 
dynamometer measured torque and 
thrust force. 


Testing with carbides 


Increase in thrust force was the 
criterion in determining tool life, 
that is, the drill was considered to 
have failed when a piece was 
chipped out, or when excessive wear 
occurred, as indicated by an increase 
in thrust force. Chipping and exces- 
sive wear had to be avoided par- 
ticularly with carbide drills because 
of the high grinding costs. 

HSS drills of “%-inch diameter 
were tested on a block of AISI 4340 
steel (534 Bhn or 54 R,) at room 
temperature: Tool life at’ 25 fpm 
was minuscule. When a feed of 
0.005 inches per revolution was used 
(smallest feed available on the ma- 
chine), drill failure was by fracture. 
Hand feed usually gave wear 
failures. 

A very slight improvement in drill 


life was obtained when the block 
was heated to 300 F, but tool life 
dropped off sharply above this tem- 
perature. Hot drilling, it is believed, 
would be more successful with less 
heat-sensitive tool materials. 

Cobalt high-speed steel drills, also 
% in. in diameter, gave an increase 
in drill life at room temperatures 
and at 300 F over HSS drills, but 
the improvement was too little to 
warrant further study at the time. 

On the other hand, 9/16-in.-dia 
carbide tipped drills gave greatly 
improved tool life for holes shorter 
in depth than the length of the car- 
bide tip. When deeper holes were 
drilled, the drill shank was frac- 
tured at the base of the carbide in- 
sert, because of restrictions inherent 
in chip flow in this type of drill. 
When these drills might be satisfac- 
tory for shallow holes, it was felt 
that the real test of success for hot 
drilling is on deeper holes, and fu- 
ture studies should be concentrated 
on this. 


Tool geometry 

When solid carbide drills of % in. 
diameter were used with conven- 
tional geometry at elevated tem- 
peratures, binding and pickup on the 
margins occurred. To combat these 
shortcomings, project researchers 
carried out two modifications: 
@ The margin was ground with a 
5° clearance (in place of the circle 
grind) for % inch from the cutting 
lip, and 
@ A back taper of 0.002 in./in. was 
ground from the end of the clear- 


Heating—which source is best? 


Ideally in hot machining, the heat 
would penetrate only to the depth of 
the cut. In other words, only the 
shear zone would be heated, be- 
cause that is where plastic deforma- 
tion of chip formation occurs. 


Preventing heat loss 


If any other area is heated, this 
heat is lost, and the process is less 
efficient. Whatever method of heat- 
ing is employed, the area beneath 
the shear zone (the material beneath 
the depth of cut) should not be 
heated. If this occurs, there is a pos- 
sibility of heat damage to the re- 
maining material. 

The ideal heat source, then, must 
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Aware: 


Generator 











ance face up the rest of the drill. 

These modifications prevented the 
surface of the block from shrinking 
on to the drill when it cooled, and 
also provided a cutting edge to cut 
the slightly smaller surface hole 
when the drill was retracted. 

Since most of the failures were 
caused by chipping of the primary 
cutting edges, a primary 0° axial 
rake face was ground on the cutting 
edge in place of the normally posi- 
tive axial rake. Combined with the 
actual negative radial rake, this 
gives a negative normal rake and 
less chipping. A spiral point grind 
was used in the tests. 


Heat affects tool life 


Tool life-cutting speed curves for 
%-in. C-2 solid-carbide drills cut- 
ting AISI 4340 steel (509 Bhn, 52 
R.) showed highest tool life at room 
temperature, lowest tool life at 400 
F. Apparently, this was caused by 
the material slowly losing its 
strength with increasing tempera- 
tures in the range up to 400 F. Thus 
the bulk of the drill was heated by 
heat transfer from the block, result- 
ing in higher tool-chip interface 
temperatures—without much loss in 
the strength of the work material. 
The 700 F and 1000 F tests gave bet- 
ter tool life. It is possible that at 
1200 F, tool life might be better 
than at room temperature, but tem- 
pering of the work was already 
severe at 1000 F (a loss of 12 points 
R.), and researchers felt that going 
to higher temperatures would be 
fruitless with through-heating. 


quickly raise the temperature so Setup for heating teeth on a sector gear with radio-frequency resistance heating 
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Hot machining . . . 


that it can keep ahead of the cutting 
tool, and this requires a high specific 
heat input (BTU/sec-in.*). Such a 
method should be easily controllable, 
‘should provide a wide range of 
constant temperatures, and its results 
should be reproducible. It should 
be low in both capital expenditure 
and operating costs, and it should 
be easy to set up and safe to use. 

That is the ideal. From this point 
of view, let us look at available 
methods. 


Flame heating 
Flame heating has been used in 


hot machining with varying results 
since the beginning of the hot ma- 
chining concept. In its simplest form, 
flame heating is a welding torch 
playing ahead of the cutting tool on 
a machine tool. This technique may 
be refined by using a multiflame 
head to increase BTU output and 
concentrate heat. Fuel is usually 
oxygen combined with acetylene, 
propane, or natural gas. 

Flame heating is flexible and out- 
lay is relatively inexpensive. For 
this reason, it is frequently the first 
choice in heating for experimental 
purposes. 

But it is severely limited by the 
difficulty of localizing the heat in 
the work when large heat inputs are 
needed. In other words, flame heat- 
ing is for low-temperature work, 
and it is unsuitable for production 
applications because of the difficulty 
of maintaining constant temperature, 
and its relatively long heating time. 
Too, flame or hot products of com- 
bustion playing over a newly cut 
surface could damage it. 


induction heating 

Induction heating is a more 
sophisticated, and at the same time 
more expensive method of heating 
for hot machining. With this method, 
a current is induced into the work- 
piece by transformer action. Primary 
of the transformer is a coil either 
around or on one side of the work. 
An alternating current (60 cps to 
5 me is usual) is passed through the 
coil, inducing current in the work 
and consequently producing heat 
which raises the temperature. 

The amount of current in the 
work that can be generated by flux 
(magnetism generated by the cur- 
rent in the coil) depends on the 
permeability (conductivity of mag- 
netic lines of force) and resistivity 
(specific resistance to electrical cur- 
rent) of the workpiece. 

Permeability and resistivity are 
functions of material composition 
and temperature. Permeability drops 
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Effect of temperature on tool life- 
cutting speed relationship in drilling 
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when induction heating 


(Heat input 18 kw. Table feed rate 4/2 in/min—1/32 inch beneath the 
surface) 
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almost to one when the tempera- 
ture of the material passes the Curie 
point (from 1414 F for iron to 2039 F 
for cobalt), when the work becomes 
non-magnetic and the current in- 
duced in the work is very small. 
This limits the temperature obtain- 
able with induction heating. And 
some materials are non-magnetic, 
are thus very hard to heat by in- 
duction. 

Penetration of the magnetic heat- 
ing effect may be found from the 
formula 


8 = 1.98 ,/—“~ inches 
V os 


where 8 = depth of penetration, 
p = resistivity microhm-cm, »« = 
relative permeability, f = frequency 
in cps. 

For ordinary steels, this amounts 
to 0.002 inches at 1000 Ke, or 0.020 
inches at 10 Ke. 

Because induction heating permits 
high specific heat input, high tem- 
peratures (below Curie tempera- 
tures) may be reached in a relative- 
ly short time. All of the heat is 
applied to a thin surface layer, so 
that localization in depth of tem- 
perature is possible. 

But the necessary size of the coil 


Effect of plate power input on temperature 
(At various depths. Table feed rate: 4'/2 in./min., induction heating) 




















150 


Temperature 
(°F) 














— 1/32 depth 




















@ 1-1/2 inches from start 
© 4-1/4 inches from start 

















4 7 inches from start 














30 


Plate Power Input (KW) 


Effect of table feed rate on temperature 
(1/32 inch beneath the surface of the workpiece. Heat input: 19 kw, 


induction heating) 


1300 





Temp 
(°F) 









































| ‘o 
VL IPM v§ 
: \ \ Ne S x 














‘ 2-1/4 IPM 1-7/8 IPM 














| 
| * 
| 


American Machinist/Metalworking Manufacturing + July 11, 1960 


makes localization of the heating 
area difficult, and because induction 
heating is surface heating, it might 
be hard to use in such operations as 
drilling or end milling. Not only 
that, part configuration could make 
the coil difficult to design. However, 
temperature control is simple, re- 
sults are reproducible, and equip- 
ment isn’t too expensive. 


Furnace heating 


Furnace heating, which has been 
used at various times for hot ma- 
chining, involves heating the work 
in an electric or gas furnace, re- 
moving the work, and machining it 
while it cools. This, too, is a rela- 
tively inexpensive heating method 
and, unless the distance between the 
furnace and the machine is great, 
a simple one. 

For certain operations, this meth- 
od provides heating for full depth 
of cut, but usable temperature is 
limited to that which will cause no 
thermal damage to the work. Be- 
cause the work cools unevenly, dis- 
tortion makes expansion calcula- 
tions difficult. 


Resistance heating 


Resistance heating involves pass- 
ing alternating current’ either 
through the work or through heat- 
ing elements embedded in the work- 
holding fixture. One advantage cf 
this method is that the workpiece is 
maintained at a constant tempera- 
ture, so that distortion and dimen- 
sional changes caused by cooling are 
not a problem. However, when the 
current is passed through the work, 
precautions must be taken to protect 
the operator, and to ensure that no 
arcing takes place between the elec- 
trodes and the work. This could 
damage the work. 

In resistance heating, which inci- 
dentally is easy to control, the work 
is sometimes covered with a molten 
salt bath or graphite powder to heat 
the block. Resistance also heats the 
bath. 


RF resistance heating 


Radio-frequency resistance heat- 
ing is based on this principle: radio- 
frequency current does not follow 
the path of least resistance, but 
rather the path of least impedance. 
All conductors have an inductive 
resistance which is added vectorially 
to the resistance to form an im- 
pedance. Thus when two conductors 
(one of them a magnetic material) 
with current flowing in opposite di- 
rections are placed side by side, the 
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Hot machining . . . 


current flows in the magnetic con- 
ductor in the area closest to the 
other conductor. 


Arc heating 


Arc heating to date has been em- 
ployed principally in hot turning. 
The work is grounded or connected 
to the negative side of an arc weld- 
ing machine, and a heating arc is 
drawn just ahead of the cutting tool. 
To prevent the arc from wandering, 
a magnetic field can be imposed to 
direct it. A high-frequency cur- 
rent is often superimposed over the 
are current to ionize the air gap— 
so that the arc will not be ex- 
tinguished and so that the electrode 
need not be moved to strike the arc 
initially. Either an ordinary carbon 
arc or an inert arc works with this 
type of heating. Because the latter 
does not cause electrode wear, no 
automatic positioning equipment is 
needed to maintain a constant gap. 

Principal advantage of arc heating 
is that it supplies a large amount of 
heat in a small surface area, al- 
lowing the heat to be localized both 
in the surface area and in depth. 
However, it is difficult to control the 
heat so as to maintain constant tem- 
peratures, and the light from the arc 
requires that protection be furnished 
for the operator and for others work- 
ing in the area. The nature of such 
protection (welding hoods, gloves, 


Effect of coil gap on temperature when induction 


Effect of feed on maximum temperature 
(At various depths. Plate power input: 19 kw, induction heating) 
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long-sleeved shirts) cuts down on 
operator efficiency and accuracy. 

Finally, there is radiant heating 
with quartz lamps, which gives off 
infrared or heat radiation—a tech- 
nique originally developed to test 
missile nose cones under high-tem- 
perature reentry conditions. 

These lamps may be operated at 
rated voltage, but the power input 
is so low that the result is es- 
sentially through-heating. If the 


lamps are operated at double the 
rated voltage and triple the rated 
power, a high-enough specific heat 
input can be obtained for surface 
heating. However, under these con- 
ditions the lamps can only be burned 
continuously for a short time, or 
they will burn out and the reflec- 
tors melt. But if the disadvantages 
of through heating can be tolerated, 
this method might be useful for 
through drilling. 
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1/32 inch beneath the surface of AISI 4340, power input 19 


kw, no feed, heating time 30 seconds 
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3/8 1/2 


Coil Gap (Inches) 


Effect on surface 
power input 27 kw, table feed rate 4-% in./min. 


with various materials, plate 


American Machinist/Metalworking Manufacturing + July 11, 1960 





Effect of position under coil 
on temperature (induction heating) 
(Plate power input 19 kw, heating time 30 seconds) 
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Metallurgical effects of hot machining 


What metallurgical effect does hot 
machining have on superalloys? Does 
it change hardness and microstruc- 
ture, or distort a finished part? 

To find out, researchers on the 
AMC-Cincinnati Milling project ex- 
amined each of the four superalloy 
test materials at two hardness levels 
(because of differing hardness treat- 
ments). Comparison of metallurgi- 
cal effects was made in face milling 
1 x 5 x 12-in. workpieces, using 
radio-frequency induction versus 
radio-frequency resistance heating. 

Surface temperatures of the work 
during a single pass taken across the 
l-in.-wide surface were: 

Thermold J (390 and 570 Bhn)— 

1010 F. 

17-4 MO (360 Bhn)—945 F. 

17-4 MO (380 Bhn)—960 F. 

17-7 PH (360 Bhn)—945 F. 

17-7 PH (390 Bhn)—980 F. 

AISI 4340 (390 Bhn)—990 F. 

AISI 4340 (540 Bhn)—980 F. 

Induction-heated test specimens 
of Thermold J hot work die steel 
(390 Bhn—double-tempered at 1100 
F) were mounted for metallographic 
examination in such a way that the 


microstructure of the piece could be 
examined from the hot-machined 
surface to a point approximately 
% inch beneath the surface (sample 
A). This microstructure was com- 
pared directly to that of another 
sample (B) taken from the bottom 
(unmachined) portion of the work- 
piece. Both samples were mounted 
on the same mount — polished, 
etched, and photographed together. 

This procedure, which in essence 
is the same followed in testing all 
the induction-heated test  speci- 
mens, showed in the case of the 
Thermold J steel that the micro- 
structure was not changed by 
temperatures attained during hot 
machining. The microstructure was 
in all cases tempered martensite. 
An examination of the hardness 
traverse showed that hot machining 
temperatures did not affect the 
original hardness of the sample, and 
grain did not coarsen. 

The same procedure was followed 
in testing induction-heated test 
specimens of Thermold J (570 Bhn 
—tempered at 800 F). An examina- 
tion of the A sample (taken from 


American Machinist/Metalworking Manufacturing + July 11, 1960 


3 


Time (minutes) 


the hot machined surface to a point 
about 1.2 inch below), showed that 
its hardness decreased about 4 Rock- 
well C points for a depth of % inch 
during hot machining. The work had 
been heated during the process to 
more than 975 F to this depth, and 
the 900 F tempering temperature 
had been exceeded to a depth of at 
least % inch below the hot ma- 
chined surface. 

(Published data for this steel 
shows that no decrease in hardness 
should be expected when the tem- 
pering temperature is increased 
from 800 F to 975 F—above 975 F 
bardness is decreased.) This ac- 
counts for the decrease in hardness 
in the first % below the surface, 
and for the lack of softening in the 
second % inch, even though no evi- 
dence of hot machining temperatures 
in excess of the grain-coarsening 
temperature was observed. 

Induction-heated test specimens 
of 17-4 MO stainless steel (360 
Bhn—double-aging treatment) up- 
on examination of microhardness 
traverses showed that hot machin- 
ing caused a decrease in hardness 
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Hot machining . . . 


Effects of hot machining on hardness 
(Hardness vs depth from hot-machined surface—induction-heated) 


... on Thermold J 
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Depth in Block from Hot Machined Surface (inches) 


to a depth of about % of an inch. 
But the microhardness values are 
somewhat erratic—the decrease in 
hardness could possibly be caused 
by over-aging at the hot machin- 
ing temperature. 

Also, some differences in micro- 
structure may have been caused by 
a change in composition in the sur- 
face layers resulting from reaction 
with furnace atmospheres during 
heat treating—because the B sam- 
ple (from the unmachined bottom 
of the workpiece) also showed a 
lack of grain boundary definition 
after being exposed to furnace 
gases during heat treatment. 

Test results with 17-4 MO stain- 
less (380 Bhn—sub-zero treatment) 
showed a decrease in hardness to a 
depth of about 1 inch resulting from 
hot machining temperatures, but no 
change in microstructure was de- 
tected. 

Induction-heated test specimens 
of 17-7 PH stainless steel (360 Bhn 
—heat treatment: reheating TH 
1050) indicated some reduction in 
hardness adjacent to the hot-ma- 
chined end of the sample section. 
But this, it was felt, might be a re- 
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sult of the heterogeneous micro- 
structure, rather than the hot ma- 
chining operation. Hardness read- 
ings lower than those near the 
hot-machined surface were ob- 
tained in areas remote from this 
surface. No difference was detected 
in microstructure adjacent to the 
hot-machined surface, compared to 
that in other portions of the sample. 

Specimens of 17-7 PH stainless 
(390 Bhn — heat treatment: TH 
1050) showed exactly the same re- 
sults as those of the 360 Bhn 17-7 
PH. 

Induction-heated test specimens 
of AISI 4340 martensitic steel (390 
Bhn—drawn at 1000 F) upon ex- 
amination of microhardness and 
Rockwell C hardness traverses in- 
dicated that a slight decrease in 
hardness may have resulted from 
tempering occurring during hot 
machining. No detectable difference 
in microstructure existed between 
the two samples of this metal, both 
of which were composed of tem- 
pered martensite. 

Induction-heated test specimens 
of AISI 4340 martensitic steel (540 
Bhn—oil-quenched and air-cooled) 


2 3 4 


Depth in Block from Hot Machined Surface 


upoi. examination of the hardness 
traverse showed that sample A had 
been retempered for approximately 
2% inches from the hot-machined 
surface. A decrease in hardness and 
a change in microstructure indicate 
that temperatures attained during 
hot machining exceeded the original 
tempering temperatures of the 
workpiece. 

Microstructure of both samples 
A and B was essentially tempered 
martensite. The only difference in 
microstructure between the two 
samples was that the martensite in 
sample A was tempered more than 
that in sample B. No other micro- 
structural changes were observed. 

Radio-frequency resistance-heat- 
ed test specimens of AISI 4340 
martensitic steel (300 Bhn—drawn 
at 1000 F) upon examination of 
microhardness and Rockwell C 
hardness traverses indicated that 
very little, if amy, change in hard- 
ness resulted from hot machining. 
No detectable differences in micro- 
structure existed between samples 
A and B, both of which were of 
tempered martensite. 

With radio-frequency resistance- 
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Effects of hot machining on hardness 
(Hardness vs depth from hot machined surface—induction heated) 
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Depth in Block from Hot Machined Surface 


heated test specimens of AISI 4340 
martensitic steel (540 Bhn — oil- 
quenched and air-cooled), examina- 
tion of the microprint and hardness 
traverse showed that the piece had 
been retempered for approximately 
% inch from the hot-machined sur- 
face. The decrease in hardness and 
change in microstructure showed 
that temperatures reached during 


4 5 


hot machining exceeded the original 
tempering temperature of the work. 
No other changes were observed 
in microstructure. 


End results 

Summed up, it was found that 
the workpiece (using as an example 
AISI 4340, 390 Bhn) showed a loss 
of hardness 0.300 inch beneath the 


Effects of hot machining on AISI 4340 
(Hardness vs depth from hot machined surface—RF resistance heated) 


1 


2 3 4 


Depth in Block from Hot Machined Surface 


surface, while no loss of hardness 
was evident 0.004 inch beneath the 
hot-machined surface with R F-re- 
sistance heating. Hardness traverse 
showed some tempering of AISI 
4340, 540 Bhn, work to a depth of 1 
inch with R F-resistance heating— 
not nearly as deep or severe as the 
2% inches of tempering obtained 
with induction heating. 
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Hot machining . . . 


Distortion encountered in hot machining when milling 
(Induction heated and also resistance heated) 
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A few words about 
safety in hot machining 


H ot machining, while not dangerous, 
does present more hazards than con- 
ventional production machining. For 
example: 

@ Asbestos gloves are necessary for 
loading and unloading the heated 
work, and care must be taken to 
let the work cool in a protected 
place so that personnel do not inad- 
vertently touch it. 

@ Constant glow from the hot work 
could affect workers’ eyes, so tinted 
safety glasses may be required. 

@ While chips normally are not 
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much hotter than those in ordinary 
production, higher production rates 
increase their number—and protec- 
tive guards (preferably of transpar- 
ent plastic for a clearer view of op- 
erations) are necessary. 

@ The operator must be protected 
from heating apparatus, especially 
during flame heating, when clothes 
could catch fire. If electricity is used, 
only low voltages should be applied 
if possible for reasons of operator 
safety. Higher voltage may be toler- 
ated for radio-frequency heating, be- 
cause this current flows over, rather 
than through a person. 

@ Exhaust blowers may be neces- 
sary if vaporous or toxic friction 
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RF Resistance Heating 


agents are used, or if the work is 
coated with oil. If hot machining is 
going on at several machines, blow- 
ers hold temperature down. 

@ Machine tools should be protected. 
Asbestos sheeting can interrupt all 
paths of conduction to the machine. 
If any part of the machine is heated 
excessively, oil temperature should 
be checked and if necessary a larger 
sump should be provided. 


What next? 


Obviously, Phase I of the project 
has proved the high potential of hot 
machining. Obviously, too, major 
emphasis on future research (Phase 
II of the project) should be placed 
on developing techniques for con- 
centrating heat in the zone of plastic 
deformation when the chip is being 
formed. To this end, repetition of 
more-routine machinability tests 
should be de-emphasized. 

A survey of the needs of the air- 
craft and missile industry indicates 
that further investigation into appli- 
cation of hot machining techniques 
to nickel and cobalt-base alloys, and 
to end milling operations be carried 
out—in addition to further work on 
drilling and face-milling operations. 
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CHECK THESE 10 POINTS OF T-J SUPERIORITY 


1 One Piece Piston 


2 Hard Chrome 
Cylinder Bore and 
Piston Rods 


High Tensile 
teel Tie-Rods 


4 Cushion Adjust- 
ing Screw, Exter- 
nally Adjustable 


New Super-Cush- 
on for air, or Self- 
Aligning Master 
Seal for Oil (T-J 
Patents) 


6 Solid Steel Heads 

an Mounting 
lates Standard all 
odels 
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7 Port Design Al- 
lows Minimum 
Pressure Drop on 
Inlet or Outlet 


8 chevron Type, 
Self-Adjusting Rod 
Packing 


9 Piloted Packing 
Gland—Absolute 
Alignment 


10 Piston Rod, Ex- 
tra Strone-Pol- 
ished and Chrome 
Plated for Effi- 
ciency and Pro- 
tection 


interchangeable with all 
standard JIC cylinders 


With the introduction of the ALL NEW T-J 
Squair Head, Tomkins-Johnson now offers in- 
dustry the most complete design range of air 
and hydraulic cylinders. Presently available in 
bore diameters from 1% to 8 inches, the T-J 
Squair Head is an interchangeable cylinder 
which produces maximum force and efficiency, 
with minimum pressures...and is also adapt- 
able tothe use of low pressure oil as the work- 
ing medium. Write to The Tomkins-Johnson 
Co., Jackson, Michigan, for Bulletin #SQ 10-58 
and complete details. 
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First Cycle Second Cycle 


End-mill flange at 60° Face with special end-mill. 


Drifh2 holes. Two levels simultaneously. 


- id) , at , P 7 
State Mae jowamill and drill .0625” thru 


Tap 2 holés.30-24, = (drilt inside cutter) 

2-spindle head at 60° 

Core-drill and chamfer tow-mill and drill .083” thru 
center hole, 0.250” , (drill inside cutter) 


Machine internal groove ' ‘S Tap 4-40 hole 
— Recessing tool. 


Ream Center hole 0.2495” - 0.2505” Manual load . . . auto eject. 





A HALF-PRICE BARGAIN “ 
in streamlined production! 


These small thermostat valve bodies aré ¢omponents of the automatic transmission 
units for new compact cars. 


One of the world’s largest makérs of auto transmissions ordered the Bodine Basic 
Unit, equipped and tooled to perform 15 separate operations on the part in two 
consecutive, simultaneous work cycles . . . 8 operations on the first and 7 on the 
second, as shown in the above sketches. 


For this job, Bodine methods offered a number of important advantages not avail- 
able in alternative proposals . . . including mechanical actuation, extremely flexible 
and versatile tooling, dependably close adherence to tolerances, compact design 
and low initial cost. 


The Bodine 48-30 machine, in fact, is about one quarter the size of typical hydraulic 
or prieumatically controlled units. If was placed on the customer’s production line at 
approximately one half the cost of such units. Being controlled from a single main 
shaft and cam system, operating adjustments are more easily made and mainte- 
nance is at a.minimum. Famous Bodine ruggedness assures long-run economy. 


There are very few jobs in this general category that cannot be handled to unusual 
odvantage on such Bodine basic machines with our standardized tooling methods. 
Hence, before considering costly “specials” it will surely pay you to consult us. Send 
your prints or samples for study . . . without obligation . . . write Dept. AM-7 today, 


Production: 500 pieces per 50-minute hour with 
machine running af 10 strokes per minute. 


BOOTH NO. 828 The Machine Too! Exposition—1960 
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Contac of Gravity for Dies—| 


By Ferenc € Kuchta, mechanical engineer, J Wiss & Sons Co, Newark, N J 


The die designer or diemaker must 
match the center of gravity of the 
die with the die-shank center. In- 
correct matching can cause die-set 
cocking, unnecessary die failure, 
shorter die life and extra cost of 
die maintenance. The following 
methods are simple ways to find 
the exact location of the center of 
gravity of dies, 

There are two conditions to be 
considered: 

1. The die has a single punch, 

2. The die has two or more 


Square 














punches at various locations on 
the punch plate. 

Let us first consider a die with 
a single punch. The punch may 
have “a ¢ross-section like one of 
the simple georretrical figures be- 
low. Note: the circle is not shown 
because its center is likewise the 
center of gravity. 

In other cases, the punch may be 
symmetrical about a centerline, as 
shown on page 137. The center of 
gravity will be found on that cen- 
terline. Exact location of the cen- 


Rectangle 


REFERENCE 
|= Tele), @-), 1-3 a5 


ter of gravity is found by sphitticig! 
the punch outline into simple geo- © 
metrical figures and their 
moments with reference to ary 
convenient axis at right os to. 
the centerline, $4 “wit 
Other cases involve’ zi 
punches that are not 
to any axis, and examples" 
moments must be taken in rela 
tions to. two axes because 
than one punch is involved: These: 4 
cases will be considered ina | 
future installment, : 
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at intersection of 
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Trapezoid 


The center of gravity of.a 
trapezoid is onthe line 








joining the midpoints, of 


parallel sides AB and CD 








Any 4-Sided Figure 


Triangle 








4 Each of the sides is divided into 3 
equal parts. A line is then drawn 
through each pair of division 
points next.to the points of inter- 
section. These lines form a par- H 

allelogram and the intersection of | 





the diagonals of this parallelogram 
locates the required center of 
gravity. 








aie 
Bisectors 
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Photo courtesy Daffin Mfg. Co. 


Aristoloy Leaded reduces cost 50% 


on drive shaft for 


Daffin engineers were skeptical when the Copper- The finished part reveals no detectable difference 
weld representative said Aristoloy Leaded* steel in physical properties. 

would reduce production costs of a 500 Ib. drive And, since switching to Aristoloy, Daffin reports 
shaft . . . but today savings are 50% greater “uniformity of the steel has been 


much more consistent.”’ 

; For complete information call the 
Lower cost of material (an unleaded nickel alloy Copperweld representative in your 
was formerly used), longer tool life and increased nearest large city . . . or write today 
feed and speed are responsible for the savings. for New Products & Facilities Catalog. 


compared with the steel formerly used. 


* Inland Ledioy License 


DIVISION OF 


eoteae| COPPERWELD 
=a STEEL COMPANY 


ARISTOLOY STEEL DIVISION 4009 Mahoning Ave., Warren, Ohio « EXPORT: Copperweld Stee! International Co., 225 Broadway, New York 7, WN. Y. 
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Mathematical Solution: 


1. Divide punch outline into geometrical figures; in this case, two rectangles 
2. Find center of gravity of each figure 
3. Calculate area of each figure (S: and 5S») 
4. Multiple areas times respective moments (Y: and Y2) 
5. Calculate Y, from formula 
Example A — 4, B = 0.750; S&S, 
Cc =24 62 & Se 
Y: = C — B/2 = 2.375, 
Y: C2 = 1; Y, 


Geometrical Solution: 


1. Follow steps 1, 2, 3 above 
2. Take any axis X — X at right angles to centerline. 
3. Draw Lines F and G through center of gravity of the two rectangles. 


4. Construct force polygon. Draw S: and S. to any scale. From any convenient pole O, 
draw lines a, b and c. 

5. At lines F and G draw lines a,, b,, and c,, parallel to similar lines on force polygon. 
The intersection of a, and c, gives line H, which passes through the center of gravity C 
of the punch. 
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Announcing. the 


MODEL 41, AIR-OPERATED 


CAM- CONTROLLED MACHINE 


tf, 


Bores, Turns, Contours 
and Faces with new 
efficiency and economy 


Designed for generating accurate contours mechani- 
cally, the Olofsson Model 41 brings new efficiency 
and economy to boring, turning, contouring and 
facing operations like those diagrammed above. Its 
low height to width ratio of spindles to ways pro- 
vides maximum stability and smoothness to repetitive 
machining operations. And, on multiple operations 
it is mecessary to check just one dimension from each 
tool used, all other dimensions will be in relation. 


The cam-controlled stroke is 4” 6m both main and 
cross slides. Cams are mounted on the same shaft, 
and both table slide and cross slide are in direct contact 
with their respective cam. No linkage is involved. 
Both cams and cam followers are completely sub- 
merged in oil; can be quickly and easily changed. 

All machine functions are electrically interlocked. 
Air power supply is from 70 p.s. i., minimum. 


Your Olofsson representative will be glad to suggest profitable appli- 
cations for your operation. Call him, or contact Olofsson in Lansing. 


Descriptive literature on the Model 41 
is yours for the asking. Write today. 


2728 Lyons Avenue, Lansing, Mich. Phone TUrner 2-0265 


A Ti¢ 


Manufacturers of 
precision boring and 
special machinery 
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Weight Calculator 
© for Magnesium, Aluminum, Steel 


Reprinted from Magnesium, published by Brooks :& /Perkins,inc, Detroit 


Locate length and width of part on lines 3 and 5, For parts whose width or tength ‘éxceeds’ 10 ‘in. 
respectively. A straight line connecting these points (or thickness exceeds 1 in.) use the nomogram with- 
intersects line 4, indicating area of part in, sq in. out regard to decimal point until the weight is ob- 

For magnesium and aluminum locate thickness of tained. Then move the decimal point of your result, 
part on line 7. Connect; this point by straight line as required. 
with the value found on line 4 and read the weight If one, two, or all three factors are multiplied by 
in pounds on line 6. 10, multiply the answer by 10, 100, or 1000, respec- 

For steel] use line 1 for ‘thickness and read the tively; by moving ‘the decimal point one, two, or 
weight value on line 2. three places to the right. 
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Interesting things happen when you add a spot of zirconium 
or chromium to copper—four high-conductivity coppers that 
boost production, cut cost of machining—even plain old 
free-cutting brass rod is going fancy. 


There's a quiet revolution going on in 
copper metallurgy. Research and de- 
velopment teams are expanding the 
useful knowledge of copper and cop- 
per alloys in an effort to define the 
properties most suitable for specific 
engineering applications. 

STABILITY at temperature, 
combined with good electrical conduc- 
tivity, is probably a combination most 
sought after by design engineers and 
by our industry’s research teams. Two 
alloys are now commercially available, 
and the alloy systems are unique. 
Chromium copper and zirconium cop- 
per are heat-treatable alloys with good 
stability of mechanical properties up 
to temperatures in the order of 600 F. 


elevated 


CHROMIUM copper in the fully heat- 
treated condition following a solution 
anneal will exhibit properties combin- 
ing a tensile strength of about 75,000 
psi with conductivity of approximately 
80% IACS. Zirconium copper has 
good stability characteristics at ele- 
vated temperatures and conductivity 
of 90 to 95% IACS; the strength 
properties developed by heat treating 
are, however, somewhat lower than 


chromium copper. 


SEVERAL other heat-treatable copper 
alloys with intermediate properties are 
gaining recognition in the connector 
and electronics fields. These alloys fall 
into a conductivity range of 35 to 65% 
IACS, with tensile strengths 90,000 to 
100,000 psi. The most popular alloy 
systems are the copper-nickel-phospho- 
rus and copper-nickel-silicon series 
with modifications for free machining 
or other specific requirements. These 
alloys have a solution annealing tem- 
perature about 100 to 200 C lower than 
the chromium and zirconium coppers. 


THE WIDESPREAD use of panel or har- 
ness construction for linking segments 
of electrical control devices has made 
the requirement for free-cutting cop- 
pers mandatory. Screw machine shops 
are fabricating these connector com- 
ponents of various designs by the mil- 
lions. Currently the most popular free- 
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cutting coppers are leaded copper with 
conductivity of about 98% IACS, and 
tellurium and sulfur coppers at about 
95% LACS. Some of these free-cutting 
coppers have residual oxygen and can 
become brittle or gassed under the 
usual conditions contributing to this 
phenomenon. All, however, can be ob- 
tained with a combination of deoxi- 
dizers or oxygen-free copper. In the 
case of the deoxidized variety, some 
slight sacrifice in conductivity will be 
noticed. Ordinary usage very seldom 
requires conductivity in excess of 90% 
[ACS — and this presents no problem 
for these coppers. 


ALL of these coppers can be cold 
worked without too much trouble. 
They can be supplied in a suitable wire 
temper for cold heading and secondary 
operations designed around the basic 
alloy system. Up to now there has not 
been too much interest in these alloys 
for wire forming or heading operations. 
Close dimensional tolerances may be 
the reason for the reluctance of the 
heading people to get into the electri- 
cal connector business. Alloys are 
available with the ductility and me- 
chanical properties necessary for this 
type of forming. It would appear that 
some of the products could be made 
more economically by cold-heading or 
wire-forming operations. 


RECENT TRENDS have also affected the 
old brass and copper reliables. There 
can't be any product more prosaic than 
free-cutting brass rod; it is the cheapest 
of such commodities and at one time 
was the easiest to process—all one had 
to do was to extrude, draw to finish 
dimensions, and ship. In many cases 
this practice won't work today. Deep 
drilling, roll threading, knurling, stak- 
ing, slotting, etc., have complicated 
the picture, but the latest efforts of the 
screw machine builders have laid this 
ghost to rest. We now hear of beta-free 
rod for close tolerances on deep-drill- 
ing applications. Similar grain struc- 
tures, but not necessarily the same 
temper, are required for roll thread- 


ing, knurling and staking or whenever 
extra ductility is needed. Along with 
the consideration of grain structure, it 
has been necessary to take advantage 
of the broad chemical composition 
range for free-cutting brass. Most sup- 
pliers divide the standard range into 
two parts, utilizing the lower copper 
range for the larger sizes that will nor- 
mally be machined on the heavier, 
faster screw machines where chip 
breaking and clearing the tools are the 
most important considerations. This 
might be considered the rough, break- 


down type of stock. 


FOR the smaller diameters, specializa- 
tion has been the watchword. Depend- 
ing on specific needs, you can now 
obtain free-cutting brass rod with 
all-alpha, fine-grained structure or an 
alpha-beta fine-grained extruded struc- 
ture, or possibly a combination of both. 
For certain applications you might 
need a coarse-grained, all-alpha struc- 
ture. Lead dispersion and lead content 
are other variables that can and will 
be controlled to meet fabricating or 
end-use requirements. 


a 


IN the cold-heading industry, advan- 
tage is being taken of the wider selec- 
tion of copper and copper alloys that is 
available today. The nickel silvers, 
phosphor bronzes, and silicon bronzes 
combine good ductility and high 
strength with excellent corrosion re- 
sistance. The whole range of common 
brasses has specific applications and 
can be tailored to various heading 
operations. 


The research and development hopper 
is full of interesting new ideas and 
projects at The American Brass Com- 
pany. It could be that we're working 
on something which would help solve 
one of your problems. Even though we 
don't have the complete answer, per- 
haps we could both reach a solution 
faster by pooling our efforts. Call your 
American Brass representative and talk 
it over with him or write: Manager, 
Market Planning, The American Brass 
Company, Waterbury 20, Conn. sso 
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COPPER — BRASS — BRONZE 
NICKEL SILVER MILL PRODUCTS 
Made by 


The American Brass C ompany 
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(3 out of 4 machine tool makers say yes!) 


Although 8-channel punched paper 
tape is only one of several numerical 
control input media, it is fast be- 
coming the standard. Better than 
three-quarters of all builders of 
numerically-controlled machine 
tools now offer punched paper tape 
control. Why the swing to punched 
paper tape? There are three fundamental reasons: 


1) Paper tape coding is visible, tangible. You can see it, 
touch it, and with practice even read it. 


2) Paper tape is continuous. Unlike cards, it can’t get out 
of order. 

3) Paper tape is easy to program—preparation, verification, 
and reproduction of tapes are all handled on one inex- 
pensive machine, the Friden Flexowriter® (illustrated). 

For the machine tool buyer, standardization on paper tape 

means great savings. It’s so much easier (and less expensive) 

when one input system can control all of the numerically- 
controlled machines in a given plant. 

If you’re thinking numerical control, you'll be way ahead to 


think punched paper tape. © 1960. riven. inc 
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AT BLACK & DECKER 


Jalcase 100 Cold Finished Bars 
Speed Tool Parts Production 50% 


Here’s what happened when Black & Decker 
Manufacturing Co., Towson, Maryland, switched 
from alloy grades 4140 and 8620 to J&L Jalcase 100 
cold finished bar steel in the production of shafts, 
gears and pinions for portable electric tools: 


e The free machining quality of Jalcase speeded 
production on automatic screw machines 50%. 


@ The uniform machinability of high strength 
Jalcase eliminated % hour per shift from machine 
downtime for tool changes. 


© The strength and hardness of Jalcase have prac- 
tically eliminated the need for subsequent heat 
treating and resultant part distortion. 


e The combination of these production economies 
plus the lower initial cost of Jalcase over alloy 
grade steel has greatly reduced parts costs. 


The free machining qualities of J&L Jalcase 100 
plus its high strength, hardness and stabilized 
stresses make it an ideal cold finished bar steel for 
producing high quality machined parts for the 
metalworking industries. 


Jalcase 100 has a minimum yield strength of 
105,000 psi in round bar sizes to 114” diameter and 
a minimum yield strength of 100,000 psi in sizes to 
3%" diameter. 


Jalcase 100 has a minimum hardness of 248 Brinell 
up to 1%” and 241 Brinell for larger sizes. It is 
also available with a lead addition, designated as 
Jalcase 100-L, for applications requiring superior 
machinability. 

For literature write direct to Jones & Laughlin 
Steel Corporation, Department 480, 3 Gateway 
Center, Pittsburgh 30, Pennsylvania. 


Jones & Laughlin Steel Corporation 


This Steeimark identifies prod- 
ucts made of steel. Place this 
mark on your products. And— 
look for it when you buy. 


Biack & Decker relies on a great variety of J&L bar stock. 
Over 30 electric tool parts are made from Jaicase 100 alone. 


PITTSBURGH, PENNSYLVANIA 
Where cold rolled steels originated in 1859 


Made from Jaicase 100, these armature shafts 
are used in Black & Decker’s 4%” Portable 
Electric Utility Drill. 


A Black & Decker hobs pinion gears made of Jalcase 100 to tolerances 
of less than .001” 


4 Palietized trays transport a few of the many B&D machined parts 
that are made from J&L bar stock. 





MODEL 91 


... the world’s most accurate collet chuck 


JACOBS MANUFACTURING COMPANY © WEST HARTFORD, CONNECTICUT 
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Nomenclature 


WE'VE ALL HEARD of the anti-missile 
missile, which is a missile used to 
shoot down attacking missiles. Now 
they are talking about letting mis- 
siles carry a small missile to shoot 
down the anti-missile missile. This 
would apparently have to be called 
an anti-anti-missile missile missile. 


insecure? 


THE SUMMER SCENE in New York 
was graced last month by the British 
Exhibition. Just after reading the 
page proofs of “Britain—Land of in- 
secure prosperity” (AM/MM—June 
27 ’60, p99), we went up to see for 
ourselves some of the products our 
London editors had been describing. 

There was nothing that looked in- 
secure about the industrial displays. 
Two things struck us—the way the 
British manage today to produce 
products with a clean, modern look 
that somehow preserves a bit of no- 
nonsense utility; and the way they 
manage to describe these products 
with adjectives so strong no Ameri- 
can would dare apply them to his 
product, yet with such an air of 
reserve in voicing them that the 
listener doesn’t object—-not at the 
time anyway. 


Quality Reminder 


Most METALWORKING PLANTs these 
days boast a wide variety of shirts 
as the order of the day, including 
sport shirts, bowling league shirts, 
old Army shirts, and sweat shirts. 
At Edward Valves in East Chicago, 
company-sponsored shirts have been 
introduced. Each shirt carries a bold 
“Quality Always” slogan in script 
across the back with a small com- 
pany insignia below. The shirts add 
to the impact of posters plugging 
the quality theme throughout the 
plant. David MacGregor, manufac- 


Talking Shop... 





turing manager at Edwards, puts his 
tongue in his cheek and says “our 
‘Quality Always’ message gets closer 
to our people.” 


Breakdown Advice 


AN AMUSING FOLDER has been pub- 
lished by a machine-tool distributor, 
offering suggestions to the superin- 
tendent when a machine tool breaks 
down. The temporary relief kit pic- 
tures such items as a bottle of bour- 
bon for breakdown of American- 
made machines and a bottle of 
Scotch for foreign-tool breakdowns. 
There are mild proposals such as as- 
pirin and tranquilizers, and stronger 
remedies such as dynamite (“Be 
sure your district is zoned for use 
of dynamite”) and revolvers (handy 
for getting your message across to 
your associates). The kit also in- 
cludes a telephone to call for help. 
The entertaining booklet is pub- 
lished by Harron, Rickard, & Mc- 
Cone Co of Northern California, so 
you can probably guess whose num- 
ber you are supposed to call. After 
the fun is over, the booklet gets 
down to serious advice on the fac- 
tors to consider in deciding whether 
to repair, to rebuild, or to replace. 


Drillpress on Stamp 


A DRILLPRESS will appear on a 
special 4¢ stamp that will be placed 
on sale on August 28. The stamp is 
not in honor of the Machine Tool 
Exposition opening a week later, 
but is to coincide with the Eighth 
World Congress of the International 
Society for the Welfare of Cripples. 
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The stamp will show a man con- 
fined to a wheelchair operating a 
drillpress. Those metalworking man- 
agers who have tried handicapped 
workers know how practical the 
scene is. The handicapped usually 
make unusually productive and con- 
sistent workers. 


Bake Tools After Plating 


THERE ARE THREE REASONS why tools 
are electroplated with chromium or 
nickel: (1) salvage, by regaining 
worn dimensions, or correcting me- 
chanical errors (2) decoration (3) 
to resist wear or metal pickup. 

Although electroplating of hard- 
ened tools is relatively simple, it 
can be hazardous if the plating is 
not followed by baking (temper- 
ing). During deposition of the plated 
metal, a considerable amount of 
hydrogen also is deposited on the 
tool. Some of this hydrogen diffuses 
into the tool. This causes extreme 
brittleness, so that if the tool is used 
immediately after plating, breakage 
in service may occur. 

To avoid such an occurrence, say 
tool-steel engineers at Bethlehem 
Steel Co, bake the tool at 300-400 F 
for at least four hours, to restore its 
original ductility. Baking should 
begin as soon as possible after plat- 
ing. Grinding should never be done 
on the steel itself prior to baking. 
If baking is omitted, the tool will 
gradually recover its ductility at 
room temperature in from two to 
three weeks. It will be subject to 
breakage if used before the recovery 
has been completed. 





Practical Ideas... 





Merry-Go-Round Die Speeds Secondary Operation 


| siderable loss of time by standard methods. When the 
J | number of such parts run in five or six figures, there 
» 


Air supply “ 
rw , is definitely a call for some sort of automation if cost 
: ao | 
| 
| 


J-way volves 


| This was our way or reasoning when we recently 

| had to pierce two holes through the bottom of a cap- 
shaped part. As a result, the merry-go-round die shown 
was constructed which, in operation, loads, pierces the 
part, and discharges it, all automatically. 

A vibratory hopper (not shown) feeds the parts into 
each of the twelve die sockets as the indexing table 
rotates past its location on the right. The parts are thvs 
seated and pierced as they reach the piercing station 

' at left. Here a block, shaped to the radius of the index 
|Choke valves table with a close fit under it, provides the necessary 
A support during the piercing operation. It also carries 
1 a click stop for positive positioning. A funnel situ- 
|| ated under the table at this point catches the slugs as 
they pass through the hardened die bushings in the 
sockets. The piercing punches are mounted, complete 
with a spring-loaded stripper plate, on a simple punch 
Om Mee \ holder secured directly to the ram. 

-— Punch holder As the table is further indexed, (two stops to be 
i Sinineny plate exact) the finished part is popped out of the socket by 
Die bushings an air jet aimed through its center hole. A fence then 

sweeps the part from the table into a tote pan. 
Tait Automatic indexing is achieved by a cam-controlled 
} Air —a a Pare | Se paw] and ratchet arrangement. The cam, being mounted 
i, _/s ff # Ss . on the press crank shaft, activates two 3-way valves 
na oe ——— which contro] the air flow to an air cylinder. A choke 
valve at each end intake of the cylinder insures smooth, 
shockless indexing as the piston pushes the pawl to a 


Com on press ~< is to be kept to a minimum. 
crankshaft 


Parts loaded 
In He sockets 


y 
6s Pow! stop 





Click stop Spring washer 
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A simple operation on a small part piece which has to 
be performed as a secondary step can amount to con- 


stop and returns. 
Hjalmar Dahl, Upplands Vasby, Sweden 














Drill Subs For End Mill 


A recent job called for slots to be 
milled accurately through the center 
of workpieces too large for our avail- 
able end mills. This was quite a 
challenge since the finish had to be 
good, making it necessary to take 
the final cut in one pass, and as 
milling was the only possible meth- 
od by which the job could be done 
satisfactorily. 


“6 


However, we found an efficient so- 
lution to our predicament by employ- 
ing a standard drill modified to size 
the slot in a single cut. After rough 
milling the slot to half depth, leav- 
ing 0.010 in. top and bottom for the 
finishing cut, the piece was rotated 
180° and similarly roughed out. This 
gave us a slot through the piece 
0.020 in. undersize. Our first step 
in modifying the drill was to grind 
a concentric 60° point on the cutting 
end. This served to support the outer 
end of the drill during the milling 
operation and also to maintain con- 
centricity while grinding the flutes to 
size. After the desired diameter had 
been reached, the flutes were re- 
lieved to provide cutting edges. To 
enable the drill entering the under- 
size slot, short reliefs were ground 
on the ends of the flutes. 

Once the drill had fully projected 
through the workpiece, the yoke was 


adjusted so the adapter mounted in 
it could accept the point of the drill. 
This left only the actual milling 
which was done with one pass to 
size and good finish. 

Edward V Quinn, Philadelphia, Pa 


Make Your Own Thin Nuts 


When space doesn’t permit use of 
standard nuts, for small-fractional or 
number-size screws, you can make 
dependable ones from sheet metal. 
After cutting squares of the metal, 
punch holes through the centers with 
a tapered punch and tap the holes to 
fit the screws. 

Punching insteed of drilling the 
holes flares the metal enough on the 
back side to provide stock for longer 
threads. In assembly, the screws must 
be entered from the side the holes 
were punched. 

H Josephs, Gardenville, Penna 
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Practical Ideas... 





Sine Bar Sets Work for Angular Grinding 
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Bulky machine parts and large die sections are some- 
times difficult enough to handle on the surface-grinder 
table, but when they have to be set up for angular 
grinding the job is even tougher. Regular sine bars 
are then usually inadequate, and angle plates only add 
to the bulkyness. This is why I made up a sine bar to 
permit the work to be mounted directly on the mag- 
netic chuck and then using a side-grinding or cup wheel 
to grind the angle. 

This sine bar is made of ground stock % in. thick, 
2 in. wide, and 12 in. long. A %-in. hole, drilled and 
reamed 1 in. from one end and 0.500 in. off center, car- 
ries one of the gaging pins. At the other end, the second 
pin is secured with a capscrew in a step ground to lo- 
cate it precisely 10 in. from the first and in center of 
the bar. 

The reason for the axial difference of % in. in the 
pin locations is that we use opposite sides of the pins 


in setting the angle instead of both bottom edges as 
is normally done. Both pins are hardened and ground 
to 0.500 in. dia, the one in the reamed hole being 1% in. 
long and is mounted to project on one side while the 
pin in the step is % in. long and ground flush with the 
sides of the bar after securing. 

To insure accuracy I took a grinding cut over the top 
edge of the bar after placing it on gage blocks; a %-in. 
block under the projecting pin and a 1-in. block under 
the short one. I haven’t hardened the bar for fear of 
distorting it, but have found it to stand up well after 
years of use. 

The first step in applying the sine bar is to make 
sure that at least one edge of the magnetic chuck is 
true to the travel of the table. Once this has been 
established, it will be your reference edge against which 
the projecting pin will rest as the sine bar lays on the 
table. The other pin is located from the same edge 
with the aid of gage blocks, micrometer depth gage, 
or vernier depth gage. I prefer the vernier gage be- 
cause it’s faster to use and just as accurate. 

Distances for setting my gage are taken from the 
American Machinist Handbook’s sine-bar tables and are 
doubled as these are given for 5-in. bars. When the 
sine bar has been located on the chuck, the reference 
edge of the work is eased up against the bar and the 
work secured. 

J H Sperman, Brooklyn, NY 





Tool-Grinder Fixture Simplifies Radius Grinding 












































Work head 





The equipment furnished with conventional cutter- 
grinding machines especially the accessories required 
for radius grinding, is sometimes lacking in meeting 
certain tool requirements. One example of this is a 
fixture in which a tool bit may conveniently be ground 
to a convex or concave radius. 

My answer to filling this gap is in the form of an L- 
shaped toolholder which mounts in the grinder’s work 


head. It consists of a trough joined to a 1 in. x 6 in. 
drill rod by means of a gusset and welding. It may be 
used in all types of revolving or indexable work heads 
on any conventional tool-grinding machine. 

After inserting the tool and holder in the work head, 
set the radius either on center or off center—convex 
or concave as required—and grind by rotating the 
work head over or under the grinding wheel. Stock- 
removal control is achieved by feeding the wheel into 
the work. The top of a radial angle can be ground by 
plunge swinging the tool into the grinding wheel. 

If all measurements for controlling the radii are 
taken from the centerline or—as in the case of a seg- 
ment of a radius—from the side of the tool, this fixture 
will produce tools at a fast rate and at low cost while 
maintaining precision. 

When welding the three parts together, the center- 
line of the trough must cross the axis of the 1-in. stem. 
It may, therefore, be desirable to leave the trough bot- 
tom oversize so it can be machined to accuracy. The 
sides of the trough are attached with capscrews, and 
the tool to be ground is held with headless setscrews 
through the side plates. I made the width of the 
trough wide enough to accept the largest tool we use. 
Narrower tools can then be centered by placing spacer 
plates of equal thicknesses on either side of the tool. 

John J Zuber, tool grinder, General Electric Ord- 
nance Dept, Pittsfield, Mass 
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Fixture Speeds Straddle Milling 


Stotionary jow 


~~] Adjustable jaws, 
fw 


Clamping 


cats 


One of the most outstanding advantages of straddle 
milling lies in the fact that two, and sometimes more, 
sides can be finished with one pass of the cutters. How- 
ever, associated with this type of machining is often 
the job of designing a workholder that will not inter- 
fere with the cutters. 

We experienced this recently when a workholder 
had to made for a linkage whose two bosses required 
facing on both sides. End gripping the pieces in a 
double-V fixture solved the problem easily as the 
pieces had been held to close toleraces in production. 
And, as one of the jaws is adjustable, the fixture can 


take a wide variety of sizes in similar parts should the 
need arise. On occasion, we have used the fixture for 
milling one side of parts which, because of their shape, 
would have been difficult if not impossible to hold by 
any other means. 

The stationary jaw, being welded to the base, pro- 
vides the clamping force. This is in the form of an 
L-shaped piece that makes up the lower half of the V. 
It pivots near the center of the jaw when pressure 
is applied by a screw entered from the end of the base. 
The motion necessary to clamp a workpiece is rela- 
tively small once the adjustable jaw has been located 
and secured. 

Four socket-head capscrews, engaging T-nuts in 
the base, secures the adjustable jaw. It is kept in align- 
ment by a key on the underside of the jaw which has 
a sliding fit in keyway in the base. Serrating the jaw 
faces before hardening improves their gripping ability. 

E. M. Bladholm, Huntington Park, Calif 





Rod Forms Radius 
on Grinding Wheel 


Many simple forms, such as concave 
radii, can be crushed into grinding 
wheels in lieu of specialized equip- 
ment. The photo shows a setup where 
a radius is being formed in the pe- 
riphery of a wheel, using a length of 
drill rod secured to the magnetic 
chuck. Other forms can also be 
shaped in the same way, many of 
which could be difficult to produce 
with a dresser. 

The crushing procedure is simple. 
After selecting a rod sufficiently long 
to cover the entire circumference of 
the wheel, it is placed on the chuck 
and precisely aligned with the travel 
of the table. Blocking is then 
snugged up against both sides of the 
rod and the magnet is turned on. 

While bringing the wheel into con- 
tact with the rod, the hand whee! is 
used to shuttle the table back and 
forth. Downfeed is increased by four 
or five thousandths on each pass and 
repeated passes are made until the 
desired depth of form is reached. It 
should be pointed out that the wheel 
must be of vitrified bond, preferably 


one of the softer grades. And, is it 
necessary to say that the grinder 
motor is not turned on during the 
crushing process? 

H. J. Gerber, Stillwater, Okla. 


Boring Bar Carries Coolant 


Very often, the finish of a piece or 
proper function of a cutting tool de- 
pends on constant application of 
coolant. The question is, then, how 
do you maintain a steady flow of 
coolant to a toolbit during deep-hole 
boring? 


Bit 


I solved this problem by milling a 
slightly helical groove on the OD of 
the bar from the back end to just 
above the toolbit. Now, when the 
coolant is applied at the bar holder 
the groove carries it to the toolbit 
and the immediate cutting area. 

Stan Clark, East Bradenton, Fla 





Hjalmar Dahl 
Upplands Vasby, Sweden 
Won $25 for his idea: 


AN EXTRA $25 will be paid for the best Prac- 
tical Idea in eoch issue of American Machin- 
ist/Metalworking Manufacturing. Selection of 
the winning idea is made by a group of our 
readers. 


PAYMENT—in addition to regular rate for item 
published—will be made as soon as tabulations 
are completed. The winner or winners—in 
case of a tie when duplicate prizes will be 
awarded—will also be announced in these 


pages. 


JUDGES .. . are a group of American Mo- 
chinist/Metolworking Manufacturing readers 
who select articles they prefer in a porticulor 
issue. This group changes entirely with each 
issue and represents o true cross-section of our 
reoders. Their decision is accepted by the 
editors, without reservations or bies, as final 
in each case. 


MULTIPLE-DRILL JIG 
EQUALIZES HOLDING FORCE 
in the May 2, 1960 issue 


REQUIREMENTS—All items appearing in the 
Practical Ideas pages are eligible. They must 
be submitted by the originator on an exclusive 
basis. Do not worry about your shortcomings 
as an author, draftsman, or photographer— 
every item will be edited in accordance with 
American Machinist/ Metalworking Manufactur 
ing standards. Reoders will judge only the 
finished product—in terms of its usefulness to 


them. 


WHO MAY ENTER—Anyone may enter excep! 
employees of McGraw-Hill Publishing Co. Inc, 
and those of its advertising agencies or depart- 
ments. Suggest to your employees that they 
submit ideas. 


HOW TO ENTER—Send all entries to: “Prac- 
tical Ideas Editor” American Machinist /Metal- 
working Manufacturing, 330 West 42nd Street, 
New York 36, NY. 
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New Shop Equipment 





Materials and Parts 


Sidney 75-hp Lathe Removes 180 Cubic Inches per Minute 


Three completely redesigned lathes 
—available in eight models—were 
unveiled today by Sidney Machine 
Tool Co. Leading the new series is 
the Sidney 4025 (illustrated) which 
is a 75-hp extra-duty lathe capable of 
removing 180 cu in. of metal per 
minute. 

In one operation (see cover) the 
4025 cut SAE 6145 steel, RH 26C at 
288 sfm, 0.0835 ipr, and 1 in. depth 
of cut—a rate in excess of 200 cu in. 
per min. 

The lathe, which is completely 
new from the floor up, provides 36 


Simplified controls are located at 
convenient height. Headstock fea- 
tures 36 spindle speeds; gearbox has 
60 threads and feeds. 


spindle speeds and 75 hp in all speed 
ranges. A design improvement of the 
series is the control panel, located 
at convenient height for operator. 

The 4025 series is made in three 
models with swings over the bed of 
40%, 45%, and 49 in. They are 
equipped throughout with anti-fric- 
tion bearings and automatic lubri- 
cation to all parts. Other lathes in 
the line are the 3220 heavy duty 
lathe in three models, the 1307 10-in. 
lathe in one model, and the Space- 
master 7250 for missile and aircraft 
work. 

Headstock of the 4025, which fea- 
tures 36 spindle speeds in geometric 
progression, has an overall speed 
ratio of 160 to 1. Gearbox has 60 
threads and feeds. All final drives to 
spindle are through opposed helical 
gears and all cutting speeds are se- 
lected through a single dial control. 

A simplified headstock shifting 
system enables operator to dial set- 
ting of either rpm or surface speed. 
Using the latter, he can dial work 
diameter instead of rpm and be as- 
sured of proper surface speed. Con- 
stant cutting speed can be maintained 
by using de motor drive. Speed 
range for 4025 is 5-800 rpm. 
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With the opposed helix angle or 
final herringbone drive gears, the 
4025 can achieve a 22 to 26 micro- 
in. finish. The manufacturer reports 
12 micro-in. finish on various test 
billets. 

Machine’s end gearing is totally 
enclosed in a cast housing and is au- 
tomatically lubricated. End gearing 
is anti-friction and all gears (end 
and headstock) are hardened and 
shaved. A 1-to-1 end gear ratio 
makes possible quick and accurate 
conversion from conventional to 
metric leads. 

Optional equipment includes com- 
plete tracer controls; European style 
tool rest; electric apron controls; 
steady and follow rests; taper attach- 
ment; length measuring device; dual 
cross feed and compound dials; and 
automatic length feed stops. 

The one-piece beds, which range 
from 13 to 49 feet, have been given 
considerable rigidity to handle the 
torsional load of 75 hp. An alloyed 
cast iron corrugated truss incorpo- 
rates chip-shed chutes and full depth 
walls. 

Sidney Machine Tool. Co, Sidney, 
Ohio 
MORE DATA? Circle 51, inside back cover 
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Denison Press Blanks at 600 Strokes 


Per Minute, Has Remote Control Console 


New 25-ton hydraulic press, which 
can deliver over 600 ram strokes per 
minute, features a separate electric 
console which may be positioned at 
any convenient point on the plant 
floor. It will be in operation—produc- 
ing electric motor laminations, two 
per ram stroke, from 0.025 in. by 3 
in. wide silicon steel stock—at the 
Machine Tool Exposition in Chicago, 
September 6-16. 

An important feature of the new 
unit is that the number of ram 
strokes can be changed while the ma- 
chine is cycling. Also, pressures can 
be changed while the machine is in 
operation. Any changes in the ram 
stroke automatically sequence feed 
control through a servo-loop system. 

Designed for high speed progres- 
sive stamping operations with pro- 
gressive dies, the unit is a vertical 
frame, four-column design platen 
press, equipped with a Littell No. 3- 
6% roll feed, stock oiler, and variable 
speed straightener. Bed area between 
guide posts is 20x20 in. A variety of 
optional bed bolster plates are avail- 
able. Daylight area is 13 in. and can 
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be adjusted mechunically — with a 
screw thread—a total of 3 in. 

All speeds and pressure adjust- 
ments are controlled electrically, so 
that instantaneous shifts can be made 
while press is in operation. All con- 
trols—speed, pressure, single cycle, 
auto cycle, inching, setup, and em- 
ergency stop—are on the separate 
console panel, which will soon house 
electronic timers and counters. 

Press contains a closed circuit hy- 
draulic system, servo drive, and har- 
monic cam drives for work strokes 
of %, %, %, 1, 1%, 2, and 3 in. Cams 
can be varied to permit special work 
strokes. 

To further provide a unit which 
will hold plant noise levels as low 
as possible, Denison has _ shock 
mounted both the press frame and 
power unit. 

Punch breakthrough is adjustable 
and controlled without positive stops. 
Range of punch breakthrough ad- 
justment is 1 in., in increments of 
0.001 in. Elimination of positive stops 
also reduces noise levels while ma- 
chine is in operation. Inching and set- 
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up controls for ram and feed can be 
operated either simultaneously or 
separately. 

Although maximum cycle speed at 
present is over 600 strokes per min, 
substantially higher speeds can be 
attained by increasing horsepower 
and pump capacity. 

Denison Engineering Div, Ameri- 
can Brake Shoe Co, Columbus, Ohio 
MORE DATA? Circle 52, 


New Bandsaw Blades Offered 


For High-Speed Ferrous Cutoff 


Ultra HSS metal cutting bandsaws 
are designed for heavy-feed, high- 
speed production cutoff work on fer- 
rous metals. These welded-to-length 
blades, reported to be the result of a 
new metallurgical approach, are said 
to feature harder teeth, tougher 
bodies, and more uniform full-blade 
flexibility, adding up to 300% longer 
life. They are available in all stand- 
ard widths, thicknesses, and tooth 
spacings. 

Heller Tool Co, Newcomerstown, 
Ohio 
MORE DATA? Circle 53, inside back cover 
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GE Push Button Line Reduces 
Panel Space Requirements 40% 


Because of their smaller size—about 
half that of existing heavy duty in- 
dustrial push buttons—the new units 
may be mounted as close as 1% in. 
apart. Heavy duty units need to be 
separated by at least 2% in. 

In spite of the size reduction, GE 
offers the new oil-tight miniature 
line in all operating and functional 
forms now available. These include 
push buttons (with or without 
guard); mushroom head buttons; 
selector switches; illuminated push 
buttons; illuminated mushroom-head 
buttons; transformer-type indicating 
lights; and push-to-test indicating 
lights. 

Pressure type terminations—new 
in industrial oil-tight push button 
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terminal design—are provided for 
push-on connectors. These termina- 
tions assure positive and trouble-free 
connections, according to company. 

Line includes six different colored 
retaining rings to permit easy 
changes in color coding; illuminated 
forms come in six colors. A wide 
variety of engraved or blank name- 
plates are available in two sizes. 

All units are oil-tight and suitable 
for use where cutting fluids and cool- 
ants are present (Line meets appli- 
cable standards of NEMA, NMTBA, 
and JIC for oil-tight push buttons.) ; 
special synthetic rubber seals and 
washers keep out oil and other for- 
eign materials. 

General Electric Co, Schenectady 
5,N Y 


MORE DATA? Circle 54, inside back cover 


For Large, Bulky Metal Components 


Mobile Tester, a direct-reading unit 
for conducting Rockwell hardness 
tests, consists of a clamping device— 
C-clamps with varying throats—and 
an indenter head. Unit’s major and 
minor test loads are produced by 
springs which are preloaded and con- 
tained in an individual spring sleeve. 
Complete spring units are inter- 
changeable for different load ranges. 

Model M-I gives readings in the 
R, scale with distance between an- 
vil and penetrator of 0 to 6.3 in. with 
depth of throat of 3.3 in. Weight is 
17 lb. Model M-II gives readings in 
R, scale with distance between anvil 
and penetrator of 0 to 9.8 in. with 
depth of throat of 5.1 in. Weight is 
18 lb. Accessories such as calibrated 
kilogram weights for conducting 
Rockwell A and B scale tests are 
available as optional. 

Wilson Mechanical Instrument Div, 
American Chain & Cable Co, 929 Con- 
necticut Ave, Bridgeport 2, Conn 


MORE DATA? Circle 55, inside back cover 
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Baird Inclinable Four-Slide Machine 
Operates at Any Angle between 0-90° 


Model RWI-1, which will be shown 
at Machine Tool Exposition, gives 
high-speed production of stamped 
and formed parts from ribbon metal 
or wire stock while operating at any 
angle between horizontal and ver- 
tical. Because of this inclinability, the 
machine saves time in tool setup, 
maintenance, workpiece handling. 

Since the entire frame pivots, ma- 
chine can be used like an inclinable 
press—for easy work ejection by 
gravity. Tooling is relatively simple. 

Model RWI-1 is rated as a No. 1 
and will take tooling made for older 
non-inclinable machines of the same 
type. However, it will accept feed 
lengths up to 8% in., 1% in. ribbon 
metal stock, or 3/32 in. dia mild steel 
wire. 

Forming slides have %-ton ca- 
pacity. The press unit, which is rated 
at four tons, is symmetrical. There- 
fore it can be mounted on either side 
of the metal line. Hence, burr ends 
on finished parts can be placed 
where desired. Two units can be 
mounted on each machine, and die 
sets can be used. 

Operating speeds of 75-300 strokes 
per min are available at normal 
speed with a variable speed drive. 
Production can be increased to 400 
parts per min by incorporating high 
speed cams and short feed. Machine 
can be tied in with automatic equip- 
ment to receive, form, and eject a 
part without restriction. This is pos- 
sible because of its operating posi- 
tion. 

An all new form bracket gives two 
vertical forming motions in place of 
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Symmetrical press unit, rated at four 
tons, mounts on either side—front or 
back—of work. Therefore, the burr 
can be put on either side of stock. 


the usual one. Form bracket can be 
mounted in the normal rear position 
or at side of machine. 

The Baird Machine Co, 1700 Strat- 
ford Ave, Stratford, Conn 


MORE DATA? Circle 56, inside 


Hanson-Whitney Taps Feature 
Non-Brittle Surface Finish 


Process developed during last six 
months gives Hi-Spi taps a hard, 
black finish, free from the brittle- 
ness so often found in surface hard- 
ening treatments. Taps, which have 
a steep spiral flute, provide positive 
chip removal, and reportedly have 
greater torque strength. 
Hanson-Whitney Co, 
Conn 
MORE DATA? Circle 


back cover 


Hartford, 
back cover 


57, inside 
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Mattison Rotary Surface Grinder Orbits 
Over Work Held Stationary in Fixture 


The piecepart in this surface grinder 
remains in a fixed and indexed posi- 
tion while the wheel axis revolves 
around its center—instead of spin- 
ning under a stationary spindle. End 
results are very similar to those of 
conventional vertical-spindle rotary 
surface grinders, but costs are re- 
duced. A flatness tolerance of 
0.0005 in. is maintained at production 
rate of 140 parts per hr with stock 


Sketch shows path of wheel as the 
planetary head spindle orbits around 
center of workpiece at 60 rpm, ap- 
proximately same speed at which 
work would rotate on conventional 
vertical-spindle machine. 
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removal of 0.004 in. in a typical ap- 
plication. 

This new method of grinding has 
three economic advantages: 

e Holding the piecepart stationary 
in its fixture keeps it accurately ori- 
ented. Thus, it is easy to load, trans- 
fer, and unload the part without dan- 
ger of mislocation. 

e Equipment costs are reduced be- 
cause fewer mechanical parts are 
needed to revolve the spindle than 
to provide three separate drives for 
spinning the work. 

e Continuous cutting, with index- 
type work table, increases machine 
utilization and permits very high 
production rates. 

Another advantage, while grind- 
ing thin parts which spring under a 
heavy cut, is that the planetary face- 
type wheel covers work surface area 
evenly, thereby reducing pressures 
on any one section. 

These machines are designed to 
take advantage of self - dressing 
wheels. Once the wheel has been 
trued during initial setup, wear 
takes place evenly so that perfect 
flatness results. A post-process gag- 
ing system actuates an independent 
automatic feed for controlling size. 
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This planetary head principle not 
only is suited to high-production 
surface grinding on conventional- 
type vertical-spindle machines, but 
also permits combinations of grind- 
ing with drilling, boring, reaming, 
and tapping. Because the work is 
held in stationary fixtures or chucks, 
it is always oriented for other sta- 
tions in an index-type, around-the- 
table, or transfer-type machine re- 
quiring either vertical, horizontal, 
or angular mounting of heads. 

Mattison is now building both 
standard machines (as illustrated) 
and special, automatic equipment 
with either single- or double-spindle 
planetary heads. 

Mattison Machine Works, 
ford, Ill. 


MORE DATA? Circle 58, inside 
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Rice Introduces Die Maker Line 
For Filing, Sawing, and Lapping 


Model PDM (illustrated) has a 
stroke variable from 0-5 in., with 
speed variation from 80-350 strokes 
per minute. Its table tilts 15° right 
or left, stroke mechanism tilts 15° to 
the rear. 

The new line, obtainable in bench 
and floor models, .is available in two 
speeds, four speeds, and infinitely 
variable speeds from 100 to 475 
strokes per minute. All models avail- 
able with infinitely variable strokes 
from 0-5 in., and all others have 15° 
four-way tilting tables. 

Rice Pump & Machine Company, Bel- 
gium, Wis 


MORE DATA? Circle 59, inside back cover 


Automatic Device Protects 
Operator of Power Machinery 
Protectomatic Control is designed to 
eliminate possibility of accidental in- 
jury. Used to control operation of 
punch presses, power shears, mold- 
ing presses, it permits operation by 
any one of five methods: foot switch; 


American Machinist/Metalworking Manufacturing + July 11, 1960 





NEW &$ Hh OnP F2e@ U 


one-hand non-automatic; one-hand 
automatic; two-hand non-automatic; 
and two-hand automatic. Method is 
chosen by turning a selector knob 
located inside the control box. De- 
vice can be easily added to existing 
equipment. Shipped in a kit with in- 
structions for installation on any ma- 
chine, it is priced at $194.50 f.o.b. 
Protectomatic Inc, 708 42nd Ave 
North, Minneapolis 12, Minn 
MORZ DATA? Circle 60, 


inside back cover 


Aluminum Plate Saw Handles 
Stock 10 Ft Wide, 2 In. Thick 


Designated the 111CX, new 15 hp 
saw produces accurate square rec- 
tangles up to any length, and up to 
ten feet wide, from stock up to two 
inches thick. 

Saw consists of a motor and blade 
arbor which travels on a transverse 
rail, which in turn moves along two 
side rails. This four-way movement 
in combination with 90° swivel head, 
permits trimming all four sides of a 
plate without moving it. This re- 
duces handling to a minimum. 

A V-belt drive provides various 
proper speeds for different alloys. 
Saw’s integral spray-mist cooling- 
system is air operated. 

Ty-Sa-Man Machine Co, 1001 White 
Ave, Knoxville. Tenn 
MORE DATA? Circle 61, 


inside back cover 


Electron Beam Vaporizer Unit 
Rated at 250ma, Operates on 120v 


An electron beam evaporating unit 
capable of vaporizing all metals in- 
cluding those having the highest 
melting points such as tungsten, tan- 
talum, Niobium (columbium), and 
molybdenum is now available as a 
standard product. 

A packaged unit, Model EBV-3 in- 
cludes a specially-designed electron 
beam gun, extra filaments, power 
supply, control panel, and electrical 
feed-throughs. It is rated at 200 ma 
at 10 KV and operates on standard 
120 v, 60 c, ac, 15 amp power. Price 
of the standard unit, including field 
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engineering service to assist in in- 
stallation and demonstration of prop- 
er operation, is $4,500. 

Alloyd Corp, 35 Cambridge Parkway, 
Cambridge 42, Mass 


MORE DATA? Circle 62, inside back cover 


Barrel Finishing Unit Features 


Compound Separation System 
Model XLC-2120 has hexagonal bar- 
rel 20 in. in diameter, 21 in. long, 
and lined with % in. thick neoprene. 
Beneath the barrel is a unique work 
and compound separation system. 
Top tank screen retains work while 
the barrel is unloaded. 

Based on manufacturers’ individu- 
al needs, the barrel is supplied un- 
lined or with abrasive resistant rub- 
ber. Unit can be utilized for wet or 
dry processes. Barrels are supplied 
with two types of drives. One in- 
volves constant speed, and the other 
is variable in a ratio of 10:1. 

Tumb-L-Matic, Inc, St Mary’s St, 
Stamford, Conn 


MORE DATA? Circle 63, inside back cover 
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Twist Drill Grinder Handles 
Tools up to 6% in. Long 


Swiss-made KBS-6 Meteor sharpens 
milling cutters and RH and LH twist 
drills from 0.008 to 0.236 in. in dia 
and up to 6% in. long. Point angle 
is adjustable from 90-180°, relieving 
is adjustable from 0-20°, and a four- 
jaw chuck allows tool to be clamped 
instantly. Unit weighs 37% lb, oc- 
cupies bench-top space of 13 x 10 x 
15% in. Drive motor operates on any 
standard 110-v 6¢-* power source. 

Standard equipment includes a 20- 
power magnifying glass, dressing 
diamond, adjustable side stop for 
flat drill grinding, grinding ring, ahd 
lamp with transformer. Price is 
$486.50 fob New York. 

Dist by Associated American Wind- 
ing Machinery Inc, 750 St Ann’s Ave, 
New York 56, NY 


MORE DATA? Circle 64, inside back cover 


SUFFLE HEARTH FURNACE, designed for automatic, continuous atmosphete 
heat treating and quenching, also hardens and carbo-nitrides within range of 
1400-1900F. Especially adaptable to processing small parts such as fasteners, 
nails, and bearing parts, it comes in various sizes which will process 50-1200 
lb an hr—Sunbeam Equipment Corp, 180 Mercer St, Meadville, Pa 

MORE DATA? Circle 65, inside back cover 
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Denison Multi-Compaction Press Aids 
Production of Electronic Components 


Automatic hydraulic press—specifi 
cally designed for the compaction of 
powdered metals, glass, and plastics 
—increases anode production by five 
times or more. A one-ton production 
model, which was tooled especially 
for volume production of tantalum 
capacitor anodes, will be on display 
at Machine Tool Exposition in Chi- 
cago September 6-16. 

With only slight tooling modifica- 
tions the press can be adapted to a 
variety of powdered metal com- 
paction operations—including opera- 
tions with ferrous, non-ferrous, and 
the exotic metals. 

Press is a completely enclosed unit 
with transparent plastic panel 
screening the tooling area. Tantalum 
wire is fed from a spool at top of 
press. It runs, in turn, through a 
straightener, an adjustable wire feed- 
er, and the hollow ram to cutoff 
mechanism and upper compacting 
punch. 

The wire is cut to its 
length inside the hollow 
immediately before the 
placed in the anode. 

Tantalum powder is placed in die 
cavity through mechanically actu- 
ated horn feed (see close-up illustra- 
tion) which is synchronized with ac- 
tion of the top ram. The sweeping 
action of horn also pushes ejected 
compaction clear of die cavity. 

Cycle time is 25 per minute (as 
compared to 4 or 5 in former methods 
which required die cavity to be hand 
filled by an operator) and higher 
speeds are possible with proper 
powder control. Maximum fill ca- 
pacity of die is 1% in. compacted 
with diameters from 0.040-0.375 in. 


pre-set 
top ram 
wire is 
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models in series will make 
larger diameters. 
may range from 


Future 
compactions of 
Wire diameters 
0.016-0.025 in. 

Press holds length variations to 
tolerances of 0.005 in. and density 
variations to 1% of specifications. 
Wire feed mechanism will feed 1 in. 
max length of wire per stroke with 
% in. adjustment. Unit can be run 
either single or auto cycle, but is 
designed primarily to operate un- 
tended as an automatic production 
tool. 

Denison Engineering Div, Ameri- 
can Brake Shoe Co, Columbus, Ohio 


MORE DATA? Circle 73, inside back cover 
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New Circuits Added 


To Missing Parts Detector 
Additions to the Circuit Master Miss- 
ing Parts Detector (AM—Mar 23, 
59, P182) provide further automatic 
protection against machine break- 
downs and die damage. New yellow 
circuit, with associated detection de- 
vices, stops a power machine if cir- 
cuit is grounded. New red circuit 
stops machine in case there is an 
unintentional break from ground. 
Visual reset indicators incorporated 
in these 520 Series units allow op- 
erator to tell instantly whether ma- 
chine has stopped due to detector 
action (mis-feed, buckling, etc), or 
whether there is trouble in machine’s 
operating circuitry. 

Wintriss Inc, 20 Vandam St, New 
York 13, NY 
MORE DATA? Circle 66, inside back cover 


Ex-Cell-O Machine Bor 
22 Holes in Two Setups 


smallest 
range produced by the company, can 
bore a total of 22 holes in a small 


Boring machine, in the 


HORIZONTAL HYDRAULIC EXTRUSION PRESS, rated at 600 tons, has work 
area completely shielded in an inert atmosphere. Designed to meet special 
problems encountered in extrusion of nuclear materials, the press is installed 
at Argonne National Laboratory, Lemont, !ll—Sutton Engineering Co, First 


National Bank Bidg, Pittsburgh 22, Pa 


MORE DATA? Circle 67, inside back cover 
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aluminum gearbox frame assembly. 
Operation is achieved by use of in- 
terchangeable plates carrying mul- 
tiple spindles. 

Workpiece is finish bored in two 
setups. Five larger holes on one side 
of the part are bored at the first 
operation. Locating from established 
dowel holes and hand clamping the 
part in a simple fixture, tolerances 
on hole diameters are held to within 
0.0005 in. Second operation involves 
boring from both sides. Here the 
original spindle plate is detached and 
interchanged with a seven spindle 
plate. A ten spindle component is 
mounted at the other end of the ma- 
chine. After one lot is rapidly bored 
by this method, bronze bushings are 
assembled in the holes in the work- 
pieces, tools are changed at the ma- 
chine and the operation is repeated. 
These parts were formerly bored in 
a toolroom setup requiring a full 
day to complete one part; now they 
are finished in a matter of minutes. 

Ex-Cell-O Corp, 1200 Oakman Blvd, 
Detroit 32, Mich 


MORE DATA? Circle 68, inside back cover 


Niagara Line of Air Presses 


Offers from 12-2 Ton Capacities 
Completely new line of precision- 
built, single-acting air presses fea- 
tures four press sizes ranging from 
14-2 ton capacities at 85 psi. Twenty- 
eight models are available for punch- 
ing, swaging, staking, upsetting, and 
imprinting operations plus seating 
and removal of close tolerance bear- 
ings and bushings. 

Line includes a choice of 3 air and 
3 electrical control systems. For 
specialized applications, electronic 
timers, speed control valves, and 
pressure limit controls are available. 

Stroke lengths and shut heights are 
infinitely adjustable within range 
of each press size. A diaphragm- 
type, frictionless air cylinder which 
requires no lubrication provides con- 
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AUTOMATIC POLISHING AND BUFFING MACHINE that features a rotary con- 
veyor design which cuts floor space requirements finishes angular-shaped auto- 
motive trim at rate of 350 pieces per hr. The 12-ft dia machine consists of a 
rotating outer conveyor ring, which holds an 8-in. wide table, and a stationary 
inner ring. Work pieces, riding on the table, move past buffing wheels mounted 
on adjustable lathes spaced around inside of conveyor—Acme Mfg Co, 1400 E 


Nine Mile Rd, Detroit 20, Mich 
MORE DATA? Circle 


tinuous production and maintenance- 
free service. All models may be 
bench mounted or furnished with 
floor stand. 

Niagara Machine & Tool Works, 683 
Northland Ave, Buffalo 11, NY 
MORE DATA? Circle 70, 


inside back cover 


Surfindicator Adapter Measures 

Sharpness of Tool Cutting Edges 

New adapter for the Surfindicator 
(unit for measuring surface finish) 
has a chisel point which permits sur- 
face measurements of cutting edges, 
knife edges, and components with 
very small OD’s such as coil winding 
wire. Designated Model BL-130, it 
is an accessory to the General Pur- 
pose Pickup of the Brush Surfindica- 
tor BL-110. Adapter is designed for 
use with Brush Motor Drive BL-117. 
With the unit inserted in the Pickup, 
radii from 0 to % in. can be meas- 
ured for surface roughness in the 
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69, 


inside back cover 


range from 0 to 1000 micro-in. 

The BL-130 has a sapphire stylus 
with chisel point 1/16 in. wide and 
a radius of 0.0005 in. It will read the 
arithmetical average of the displace- 
ment of the chisel-shaped sapphire. 
Maximum force exerted by the stylus 
is 2 g. Radius of skid is 0.12 in. Over- 
all dimensions are 2% x % x % in. 

Brush Instruments, Div of Clevite 
Corp, 37th & Perkins, Cleveland 14, 
Ohio 
MORE DATA? Circle 71, inside back cover 


PRESS MOUNTED EXTRACTOR is self- 
contained and requires only one elec- 
trical connection with press. Press hand 
is equipped with manual inching con- 
trols mounted to side of press and an 
adjustable vertical lift cylinder—Die & 
Automation, Inc, 5353 Dixie Hw’y, 
Hamilton, Ohio 

MORE DATA? Circle 72, inside back cover 
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Hill Acme Double Side Strip Grinder 
Processes Stainless Strip 54-in. Wide 


Machine, said to be the world’s larg- 
est over-and-under type, simulta- 
neously grinds both sides of stainless 
strips up to 54-in. wide, thereby elim- 
inating need for turning the coiled 
strip as in usual grinding operations. 

Two standard Hill two-roll vertical 
abrasive belt grinding heads — one 
mounted normally and one in an in- 
verted position—turn a 56-in. abra- 
sive belt. They are powered by two 
125 hp motors. The pass line of the 
stainless strip is reduced, because 
three feet of the machine is placed 
below floor level. Total overall ma- 
chine height is approximately 13 ft. 

Because the adjustable grinding 
heads are hydraulically operated, the 
machine will grind different thick- 
nesses of material at varying pres- 
sures of belt during grinding opera- 
tion. Machine is complete with all 
motors, hydraulic pumping unit, and 
pushbuttons with relays for main 
starters, but the main across-the-line 
starters must be provided by user 
and placed in a central control panel. 
Automatic tension on the abrasive 
belt with continuous take-up for 
stretch is provided. 

Manufacturer recommends the 
grinder for removing imperfections 
prior to cold rolling operations and 
for final finishing of coiled strip. 
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They can modify it to operate as a 
“feed roll” type machine which proc- 
esses cut strips with a minimum 
length of 5 ft. 

Hill Acme Co, 1202 W 65th St, 
Cleveland 2, Ohio 


MORE DATA? Circle 80, inside back cover 


Adjustable-V Workpiece Supports 
Fit All Centerless Grinders 


Tru-Grind workpiece support, at- 
tached on “in” and “out” sides of 
centerless grinders, eliminates all 
taper to very end of workpiece in 
thru-feed and spot, or plunge grind- 
ing of all materials and lengths. De- 
vice allows one man to do the work 
of two, has accuracy of 0.00005 in. 

The installation, which consists of 
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AND PARTS 
two complete Adjustable-V outboard 
supports, brackets, and soft jaws (to 
prevent scratching on output side of 
grinder) is available to fit all center- 
less grinders. 

Livingston Tool & Development 
Co, P O Box 549, Belmont, Cal 


MORE DATA? Circle 81, inside back cover 


Motor-Driven Spring Tester 
Has Capacity From “% to 550 Ib 


Tester uses a heavy pendulum hung 
on knife edges permitting high pre- 
cision checking of large compression 
and extension springs. Unit handles 
spring lengths up to 20 in., diameters 
up to 5 in.; speed is up to 600 tests 
per hour. 

Optical system magnifies the load 
and projects it onto an illuminated 
glass plate containing tolerance 
markers. Weight changing is not 
required and the tester may also 
be used for compressing springs 
solid to remove permanent set. 
Adjustable stops permit testing of 
loads at 1, 2, or 3 different lengths 
in the same setup. 

Carlson Co, 8457 Weidner Ave, Ocean- 
side, LI, NY 
MORE DATA? Circle 82, inside back cover 


Jacobs Collet Chuck 


Uses Rubber-Flex Collets 

Model 50 has a handwheel-operated, 
nose-type closure and Rubber-Flex 
collets. According to manufacturer, 
it offers user complete collet chuck- 
ing at a cost of $135.00 for chuck and 
set of ten collets. 

The chuck has 0.001 in. tir accu- 
racy at nose of chuck, a range of 
0.100 in., bar capacity from 0.100 to 
1.063 in., and direct spindle mount- 
ing without need for threading 
adapter. It can be used to chuck 
tubing and fragile materials, and to 
hold round pieces on drill press 
tables, milling machine tables, and 
magnetic chucks. 

Jacobs Mfg Co, West Hartford, Conn 
MORE DATA? Circle 83, inside back cover 
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W-Fe CREATING THE METALS THAT SHAPE THE FUTURE 


New cutting tool materials... 
through metallurgical research 


Years of research, experimentation and comprehensive testing 
have been devoted to every type of product being manufactured 
at V-R. By working closely with all types of industry, this 
metallurgical knowledge is effectively applied to meet industry’s 
ever-changing demands for new cutting tool materials. 
Above is a V-R metallurgist checking specific gravity of a metal 
sample on an ultrasensitive scale. Research, such as this, 

For a complete catalog provides the basis for developing new cutting tool materials; 

of V-R quality products write: for example, VR-65, a new titanium cemented carbide grade, for 
ultra high speed machining on all types of steel. 


Ws-R ) VASCOLOY- RAMET 


$34 MARKET STREET ¢ WAUKEGAN, ILLINOIS 


C-790 
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Delta Introduces Line of 20-in. 
Drillpresses With Power Feed 


Line of 20-in. power feed drill 
presses are available in 18 models in 
cluding bench, floor, multiple-spindle 
and overhead track-mounted. 

The mechanical power feed has a 
front-mounted pilot wheel control 
mechanically integrated with the 
clutch control to allow one-hand 
operation. There are four feed ratios, 
0.004, 0.006, 0.009 and 0.012 ipr, for 
each of the five spindle speeds. 

By a simple torque adjustment, 
the operator can switch from a ma- 
chine that handles drills in the 
1/16-in. range to a machine deliver- 
ing 1000-lbs of thrust for drilling 
holes up to 1l-in. in cast iron. Spindle 
travel is 6 in. Price for single-spindle 
floor model is $584. 

Rockwell Mfg Co, Delta Power Tool 
Div, 470 N Lexington Ave, Pittsburgh 
8, Pa 


MORE DATA? Circle 84, inside back cover 


Four Film Adhesives from 3M 
Good for Honeycomb Assemblies 
Four new dry-bonding adhesives, 
designated Scotch-Weld AF-10, AF- 
30, AF-31, and AF-32, were produced 
for structural bonding and honey- 
comb sandwich construction. The 
elastometer-phenolic film on these 
adhesives, which provide uniform 
thickness throughout a joint, is easy 
to apply and confine to bonding area. 
Because film adhesives do not contain 
solvents, waste and shrinkage are 
avoided and solvent hazards and dry- 
ing problems are eliminated. They 
are available in varying widths and 
thicknesses and can be die cut into 
complicated shapes if desired. 
Shear strengths range from 3040 
to 4180 psi with peel strengths rang- 
ing from 55 to 110 lbs per in. width at 
75F. Maximum strength is obtained 
with an optimum cure of 1 hr at 350F 
under 100 psi. However, high bond 
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strength in excess of 2500 psi tensile 
shear strength can be obtained with 
cure time as low as 2-3 min at tem- 
perature in the 400-450F range. 
Minnesota Mining and Manufactur- 
ing Co, 900 Bush Ave, St Paul 6, Minn 


MORE DATA? Circle 85, inside back cover 


——— 


Dual Head Dial Feed Bench Welder 
Aids Electrical Parts Assembly 


Closeup shows six-station Geneva 
dial feed table of AVB-3 line tooled 
for welding spring contacts to two 
different style yokes for electrical 
outlets, one of which requires a 
forming operation (forming head is 
at left). Machine has three vibratory 
hopper feed units and an automatic 
ejector mechanism. 

The springs in operation pictured 
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are series welded to the yokes by 
dual, adjustable, air-operated weld- 
ing heads, mechanically interlocked 
and balanced. Production rate is 
1500-1700 parts per hour. Models 
are available with 10-50 KVA trans- 
formers. 

Precision Welder and Flexopress 
Corp., Cincinnati, Ohio 


MORE DATA? Circle 86, inside back cover 





SURFACE GRINDER, Model 612, is a 
low-cost, precision machine featuring 
automatic forced lubrication, direct 
drive motor, and choice of right or 
left hand longitudinal feeds as stand- 
ard equipment. These features are 
said to be found only on expensive 
models —Harig Mfg. Corp., 5757 
Howard St., Chicago 48, Ill. 

MORE DATA? Circle 87, inside back cover 


HOPPER-rev 0-SIAIION TRANSFER MACHINE core drills, siot mills, and taps 
both ends of 625 steering tie-rod sleeves per hr. The parts, 4 per station, are 
carried in U-type brackets mounted to roller chain conveyor. Features include: 
all standard building block components, automatic lubrication, oil mist to heads 
and chain conveyor, electrical interlocks, JIC hydraulic and electric standards— 


F Jos Lamb Co, Detroit, Mich 


MORE DATA? Circle 88, inside back cover 
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Operations 


“IN THE 
BLACK” 


va \ | 


with BUFFALO BENDING 


These fast, accurate, dependable machines quickly bend 
circles, segments and spirals. They handle angles, rounds, 
squares, tubes, beams, channels, flats and special shapes. 
Easy roll changes eliminate need for expensive dies. 


Hydraulic top roll adjustment saves setup time. 
Like all Buffalo products, Bending Rolls are quality 
engineered and built throughout. Unique speed reducer 


eliminates gearing, delivers more power in compact space. 


* 
wae 


~ 


| 








ROLLS 


Exclusive Buffalo “Leg-In” Attachment simplifies bend- 
ing of angles leg-in. Saves time because work will not 
twist or get out of square. Acts as a gauge when rolling 


a run of circles to same diameter. 


The complete line of Buffalo Bending Rolls includes 
models and sizes to handle all types of work. The model 
you need could be saving you production and mainten- 
ance dollars right now! For full details call your Buffalo 
machine tool dealer, or mail coupon today. 


See ‘Buffalo’ Machine Tools in Action 
at Machine Tool Exposition... Booth 551 


BUFFALO FORGE COMPANY 


$09 Broadway ¢ Buffalo, N. Y. 


Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


TET 


DRILLING 


Firm 


Street 





eines City_ 
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Please send complete literature on Buffalo Bending Rolls. 
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MULTIPLE-SPINDLE HYDRAULIC DRILLING MACHINE, with 24 upper, individual 
drives, drills railway rails and rail frogs, with any desired hole patterns, to ad- 
justable depths. The 16-ft T-slotted face plate is set on a 15° angle back of 
vertical. Each of the 24 spindle assemblies is adjustable from 9-13 in. from face 
plate, and has maximum capacity of 11 in. in steel—Michigan Special Machine 


Co, 11449 Timken Ave, Warren, Mich 


Modular Cutting Unit Speeds 
Risor Removal From Castings 


Roto-Trimmer for fast, accurate cut- 
ting of risers from foundry castings 
is equipped with a chuck that ro- 


tates, in addition to the abrasive 
cutting wheel. This lessens the arc 
of contact and keeps the work cool- 
er as it cuts. 

Chuck capacity is 9-in. OD x %-in. 
wall stainless steel rings or 6-in. 
solids, cutting off the risers with 
0.031-in. maximum corner radii of 
the cutoff surface. Chuck jaws are 
adjustable for ID or OD grip. Chuck 
is laterally adjustable for 0 to 6-in. 
clearance from the index position 
(under cutting wheel) so other ma- 
terial not necessary to be chucked 
may be cut. Separate starting switch- 
es for the rotator chuck and cutting 
spindle drives are provided. 
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MORE DATA? Circle 89, inside back cover 
Dimensions are 6011/16-in. width, 
55-in. depth, 65%-in. height. Price is 
$3495. 

Wallace Supplies Mfg Co, 
versey Pkwy, Chicago 14, Il 
MORE DATA? Circle 90, 


1304 Déi- 


inside back cover 


Precision Boring Quills Permit 
Infinite Size Control 


Boring quills that allow infinite ad- 
justments in controlling the size of 
holes without loosening or tightening 
screws also permit incorporating an 
integrally operated depth-control ad- 
justment when required. User can 
svlit tenths (adjust smaller than 
1/10,000 in.) to compensate for tool 
wear on ultra-fine tolerance boring 
jobs simply by adjusting with a hex- 
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key. Formerly, Briney boring quills 
only allowed adjustments by turn- 
ing the calibrated bearing bushing 
with a spanner wrench. 

New design eliminates need of two 
bearings within the unit, permitting 
smaller bodies. Adjustment is accom- 
plished by a small worm-gear drive 
located within the quill’s mounting 
flange. This drive is engaged with 
the boring bar or bar holder and a 
hex-key is used to adjust the tool. 
A positive drive to the boring bar is 
provided by the worm-gear hook-up. 
These new quills are available to fit 
all standard boring spindles. Prices 
start at approximately $275. 

Briney Mfg Co, 1165 Seba Rd, Pon- 
tiac, Mich 
MORE DATA? Circle 91, 


inside back cover 


New Aluminum Chain Hoist 
Features Improved Load Brake 


Reading Hoist, available in seven 
sizes, ranging from % to 10-ton 
capacities, incorporates a noiseless 
load brake that is said to offer main- 
tenance-free operation and added 
safety. Easy operating features in- 
clude a light hand chain pull and 
load chain guide that surrounds the 
load wheel so that the chain cannot 
bind, regardless of pulling angle. 

Use of aluminum wherever pos- 
sible has enabled the manufacturer 
to produce a %-ton capacity hoist 
that weighs only 26% Ib, including 
10 ft of chain, and a 3-ton capacity 
unit weighing only 70% Ib. One man 
can lift and hang up either of these 
hoists. 

Reading Crane & Hoist Corp, 2100 
Adams St, Reading, Pa. 


MORE DATA? Circle 92, inside back cover 


GANTRY VACUUM UNIT with long 
cantilever arm feeds an 1800-ton nar- 
row throat forming press with either 
flat or corrugated steel plate used in 
assembly of railroad gondola car ends. 
Specially designed pads fit the cor- 
rugated plate; standard pads are used 
on flat stock—Vac-U-Lift Co, Div of 
Siegler Corp, Salem, Ill 

MORE DATA? Circle 93, inside back cover 
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y A IMPORTANT IMPROVEMENTS 


to save time and increase service life 
of standard steel or stainless steel 


DoALL GAGE BLOCKS 


Just out! A brand-new self-indexing pocket case that saves time in 
finding and removing the correct gage block—without touching other 
blocks or gaging aces. And a new and better way of showing size 
designations on the individual gage blocks. 
DoALL’s new irdex case is designed to show the size marking on the 
block itself and its correct slot in the case at all times—even when 
the case is completely filled. It’s faster and easier to use. 
The new method of etching size designations on the side, or non- 
gaging surface, lets the user see the size of each block at all times— 
even after the blocks have been wrung together. No more disassembling 
to double-check the combination. And the size markings line up to 
form a column that’s easily checked against your list of required blocks. 
eae gage sy pat se waaay Hse yd a yp Powrge es A 
Pee ness, long life and now, the o ocks available in ultra-stable 
ho Sen Mies dap dadgnation on Re sie Ree stainless steel. These important Pll pacers are unmatched— 


gage blocks make it easy to check the combination 8 
after wringing. The figures form a column that’s quickly NY where. Call your local DoALL store and ask the gage specialist 
added when verification is necessary. for complete information! 


During the Machine Tool Exposition, see DoALL’s Demonstrations at the Coliseum, Navy Pier, Hall of Progress. 


The DéALL Company, Des Plaines, Illinois 


Call Your DEBLL Saies-Service Store 


‘=, - ee < 
= 274 
DoALL Cerne? 
> Qu J 
A 


typical DoALL Store CUTTING TOOLS. MEASURING INSTRUMENTS SHOP SUPPLIES 
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Electronic Mist Precipitator 
Removes Pollution From Shop Air 


Misti-Maze is a self-contained unit 
that removes oil mist, smoke, and 
fumes from air exhausted from in- 
dustrial operations such as machine 
tools and welding booths. Compact 
model contains a blower, filter, and 
an electrostatic precipitator. Col- 
lected coolant from machine tool op- 
erations can be returned to the ma- 
chines for re-use; air exhausted from 
the Misti-Maze is recirculated to the 
shop, reducing heating and air con- 
ditioning costs. 

Unit requires only a simple duct- 
work to the machine tool or welding 
booth to collect polluted air; only 
other installation requirements are 
an electric power connection and 
drain. It is available in two sizes, 
one rated at 600 cfm capacity and the 
other at 1200 cfm. 

Air-Maze Corp, 25000 Miles Rd, Cleve- 
land 28, Ohio 


MORE DATA? Circle 94, inside back cover 


New Machinery Mount 


Maintains Absolute Level 
Serva-Lev! Mount for precision ap- 


plications maintains level within 
0.0005 in. per ft of length, regardless 
of load, with repeatable accuracy 
better than one-tenth of 1% 
Basically a pneumatic servomecha- 
nism, it is installed by sliding it 
under the support points of the 
equipment. Leveling is easily and 
quickly accomplished by Allen 
wrench adjustment. Operating from 
standard factory air supply, the 
mount automatically compensates for 
changes in loading, variations in floor 
level due to changes in foundation 
rigidity, external and internal ther- 
mal changes. At the same time that 
it makes this automatic compensa- 
tion, the mount effectively isolates 
vibration and shock, since the 
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mounted equipment is supported on 
a cushion of air. This device is first 
of a series of new mounts. 

Barry Controls, 700 Pleasant St, 
Watertown, Mass 


MORE DATA? Circle 95, inside back cover 


Spring Winding Attachment Covers 
Wire Sizes up to 0.600 in. 
Helios Springwinder is designed for 
producing precision coil springs from 
round and square wire. It can be 
used manually in a vise for smaller 
wire sizes. Tool attaches to any 
lathe with minimum setup time; 
once set it will duplicate any num- 
ber of springs with the same close 
tolerances. 

Built-in pitch control eliminates 
use of leadscrew. Cylindircal exten- 
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sion springs with variabel initial ten- 
sion as well as compression springs 
with any desired pitch and closed 
ends can be produced with this 
equipment. Three models are avail- 
able: No. 1 covers wire sizes from 
0.008 to 0.060 in.; No. 2, 0.020 to 0.200 
in.; No. 3, 0.080 to 0.600 in. 

Collins-Faust Co, 18 Park End PI, 
Forest Hills 75, NY 


MORE DATA? Circle 96, inside back cover 


ROTARY SLITTING and side trimming 
knives, with a tungsten carbide outer 
rim and alloy steel body, are reported 
to hold their cutting edges 10-15 times 
longer than steel knives, when used 
for side trimming or slitting light gage 
ferrous or nonferrous materials— 
Cowles Tool Co, 2086 W 110th St, 
Cleveland 2, Ohio 


MORE DATA? Circle 97, inside back cover 


AUTOMATIC ARC WELDER joins galvanized strip for continuous feed into helical 

pipe forming machine. A tungsten electrode and argon gas butt welds strip coils, 

which are matched properly because of a built-in shear. Silicon steel, copper, 

brass, nickel, and aluminum alloys can be welded rapidly with only variations 

in welding techniques—Taylor Winfield Corp, 1048 Mahoning Ave, Warren, Ohio 
MORE DATA? Circle 98, inside back cover 
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PICK YOUR BITS for performance and service 


CIRCLE C (1-5) (ground) CIRCLE T-15 (1-15) (ground) 
High Temperature Cutting High Abrasive Cutting 


high cobalt-tungsten super high speed tungsten base, high carbon, high vana- 
steel of well-balanced composition with dium cobalt high speed steel with superior 
superior red hardness and wear resistance. abrasive resistance and red hardness. 


SERVICE 
YOUR FIRTH STERLING DISTRIBUTOR carries a complete 
range of standard sizes in clearly marked, durable 


VAN CHIP cm-3) (unground, ground) 
General Purpose Cutting 


high carbon, high vanadium moly-tung- R 
sten high speed steel with exceptional packages. Call him today for quality products and 


wear resistance and red hardness. dependable delivery. 


Fi “fy Ste di 3113 Forbes Ave., Pittsburgh 30, Pa. 
AE EA aT Offices and warehouses in principal cities 
INC 
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SPECIAL EIGHT-STATION TRANSFER MACHINE rough mills cover face, exhaust 
bosses, construction bosses, joint face and intake face on aluminum automotive 
engine intake manifolds at a rate of 120 pieces per hour. The electrically con- 
trolled, hydraulically operated machine has two hydraulic power packs and an 
automatic lubrication system—Snyder Corp, 3400 E LaFayette, Detroit 7, Mich 


MORE DATA? Circle 99, 


Vacuum Lifter Speeds 
Punchpress Parts Handling 


Vacuum lifter for 
moving work lifts and holds parts 
securely, releasing instantly with a 
light touch of the thumb lever. It 
can also be used for transferring 
sheets and parts from piles or 
stacks. In addition to permitting the 
operator to work without placing 
hands under the ram, it keeps soil 
and perspiration from marking finely 
finished surfaces of all non-porous 
materials. Length of handle is 15 in. 
Cup diameters are 1%, 2%, and 4 in. 
Lifter Co, 321 Elm 


feeding and re- 


Safety Vacuum 
St, Trenton 10, NJ 
MORE DATA? Circle 100, 


inside back cover 


New Airmist Rotary Tables 

Index Off-Center Loads 

Tables index extra-heavy loads even 
when placed off-center. When they 
are indexed an air-oil mist lifts the 
top through specially designed valves 
in the way surface of the base, float 
ing the top on about 0.001 in. of mist 
Lift is automatically distributed so 
an offset load is always supported 
The air-oil mist cannot spill out of 
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inside back cover 


the relatively unloaded side of the 
table. In addition, the air-oil ,mist 
prevents corrosion from moisture in 
the lifting air. 

Airmist tables are available in a 
range of standard sizes starting at 
36 in. round or square; special sizes 
may be ordered. They can be used 
with horizontal boring mills and 
milling planers. Units are also fur- 
nished on runways for use with 
floor-type horizontal boring mills. 

Cincinnati Gilbert Machine Tool Co, 
3366 Beekman St, Cincinnati 28, Ohio 


MORE DATA? Circle 101, inside back cover 


Small Ultrasonic Cleaner 
Added to Poly-Sonic Line 


Model V-100 is a smaller model in 
the series introduced last year (AM 
—Sept 7 '59 pl64). Like the larger 
VT-700 it uses several ultrasonic fre- 
quencies simultaneously. Completely 
uniform cleaning results are said to 
be obtained throughout the volume 
of the contamer, even in a parts 
basket, and more effective cleaning 
results through use of heated solu- 
tions (up to 125 C). Units operate at 
400 kc with overtones down to 20 kc. 
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Size of cleaning tanks range from 
5% x 4% x 2% in. deep, or 1% qt, 
to 5 x 9 x 2% in. deep, or 3% qt. 
Price is $490 fob. 

McKenna Laboratories, 2503 Main St, 
Santa Monica, Calif 
MORE DATA? Circle 102, inside back cover 


Adjustable Speed Drives Offered 
With Ratings From 1/40 to 3 hp 


Newly developed ECI-Drives, easily 
controlled and programmed, are re- 
ported to insure 1 to 2% regulation 
without tachometer feedback to au- 
tomatic-drive machine tools and spe- 
cial purpose machinery. 

Drives feature a highly sensitive 
static feedback control which can be 
automatically reset to follow an un- 
limited number of input signals to 
change speed or mode of operation. 
Speed changes, acceleration, decel- 
eration, precision slow-down, preci- 
sion shaft rotation stop, and dynamic 
braking and reversing are easily se- 
quenced. Drives can be provided to 
receive control signals manually, 
mechanically, electrically, or elec- 
tronically. Inputs originating from 
punch tape can also be easily ac- 
commodated. 

Electronic Controls Inc, ECI Mfg 
Div, 85 Magee Ave, Stamford, Conn 


MORE DATA? Circle 103, inside back cover 


24,000-Ib-Capacity Lift Table 
Added to Southworth Line 


The LT-12, heavy-duty tandem unit 
employing the same basic hydraulic- 
powered, scissor-type lifting mech- 
anism as other Southworth mod- 
els, has the additional advantage of 
a collapsed height of only 8% in. Ex- 
tended height is 40 in. and it is avail- 
able with platforms in various sizes 
as well as with tops suitable for 
turntables, conveyor units, fixtures, 
or other custom-built working de- 
vices. Unit, with its self-contained 
motor and pump assembly, can be 
simply positioned by the machine it 
is to serve and merely plugged in. 
Southworth Machine Co, 30 Warren 
Ave, Portland 2, Me 
MORE DATA? Circle 104, inside back cover 
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In this 1960 LEWYT Vacuum Cleaner, Flexible Tubing does two important jobs: (1) it carries dirt, (2) it conducts electricity 


Proof that today’s designers can make 
Flexible Tubing do almost anything 


In the new Lewyt Vacuum Cleaner, Modei 121, a motor- 
ized head revolves brushes that beat out and sweep up 
the dirt. How to get power to this Motorized Beater 
Sweeper — without unsightly wiring — posed a problem. 

Solution: Flexible Tubing’s “Vac-U-Flex” vinyl hose. 
It carries the dirt — and conducts the current through 
a unique double-coil wire reinforcement inside the hose 
wall. Neat... simple... efficient — and styled to match 
the machine. Perfect example of the design versatility 
you get with Flexible Tubing! 

Whenever the handling of air, liquids or light solids is 
a design problem, there’s a Flexible Tubing product that 


Flexible Tubing 


CORPORATION 


Anaheim (Los Angeles) * Guilford, Connecticut 
Hillside (Chicago) 
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can do the job! You can choose fabrics, coatings and sizes 
to fit your specifications. 

Flexible Tubing is at work today in diesel engines, 
electronic computers, farm combines, television trans- 
mitters and hundreds of other places. To find out what 
Flexible Tubing can do for you, just mail the coupon. 


QO OOO OS © SOS SSS EH 22S 
Flexible Tubing Corporation 
i 27 New Whitfield Street, Guilford, Connecticut 
] Gentlemen: 
I'm designing a new product [) I’m redesigning an old one (J 
i One of my problems is the handling of air [1] liquids [) light 
' solids [] Could be Flexible Tubing can help me solve them. 
I'll’ give you 10 minutes to show me, to prove it. Phone for appoint- 
Bs oment (J No problems right now. Send me literature for my files [) 
i 
‘ 
i 
i 
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IN TRACER 
MACHINING 


TRACE-MATIC 


Simple 

versatile, full 

swing lathe 

copying attachment 

By flip of switch use 

as standard lathe, for 
tracing, of thread cutting 
Reproduction accuracies 
to .0005" 


The first 

fully auto- 

matic die sink 
attachment. So 
automatic that 

one man can set up 
and run several 
machines. Infinitely 
variable feed rates. 


CONTOUR-MATIC 


Combines 

two functions 
internal or 

external contouring 
with manual or 
automatic die sinking 
Precision to .001", 


Any of these exclusive Turchan developments 
mount on your present machines. They'll put you 
on the track to low-cost precision tracer ma- 
chiming! Write or phone for full details. 


urcharn 


FOLLOWER MACHINE CO. 
Box 157 » Inkster, Michigan 
Phone (Detroit) CRestwood 8-1180 
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Swiss-Made Optical Comparator 
Accurate to 0.6 Min of Arc 


Isoma M-108, made in Switzerland, 
comes with diascopic and episcopic 
lighting. Optical systems are made 
singly, tested, and mounted at fac 
tory. 

Magnifications of 10x, 17%x, 40x, 
50x and 100x are guaranteed accurate 
to within 0.6 min of arc with lateral 
lighting and to within 0.9 min with 
vertical. 

Projected image is measured by 
means of a glass scale, which gives 
readings corresponding to 0.00004 
in. of object. Prices start from $2200. 

Dist by S & S Machinery Co, 140 
53rd St, Brooklyn 32, N Y 
MORE DATA? Circle 105, inside back cover 


Milling Cutter Blade Design 
Prolongs Carbide Life 
Series 7888 automatically increases 
blade life by an average of 36%; 
seventeen 0.030-in. regrinds are pos- 
sible on each blade compared to an 
average of twelve with blades of the 
former design. In addition, less car- 
bide is scrapped when the blade can 
no longer be used. Blades are used 
in milling cutters for machining cast 
iron, aluminum, magnesium, and 
steel 

Available in various Wessonmetal 
grades, they are offered without an 
increase in price. They will be sup- 
plied on all new Series 5200, 5400, 
and 5500 milling cutters and can be 


EQUIPMENT 


used without change on existing cut- 

ters in these series. Blades are avail- 

able for either RH or LH cutters 

having diameters from 4 to 32 in. 
Wesson Co, 1220 Woodward Heights 

Blvd, Ferndale 20, Mich 

MORE DATA? Circle 106, inside back cover 


New Simplex Toolmaker 
Microscope Added to Leitz Line 


In this new model (line now totals 
6 sizes, 11 models) the tilt of the 
tube to the helix angle has been dis- 
pensed with; manufacturer assumes 
that instrument will be used pri- 
marily for coordinate measurements 
rather than for thread checking. A 
360° rotary stage is provided to per- 
mit measurements in polar coordi- 
nates. Total range is 2 x 2 in. with 
direct micrometer readings in 0.0001 
in. Choice of interchangeable oculars 
is available. 

Opto-Metric Tools Inc, 137 Varick 
St, New York 13, NY 
MORE DATA? Circle 107, inside back cover 


+ 
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ULTRASONIC CLEANER for cleaning 
large missile parts, nuclear fuel ele- 
ments and similar items, consists of a 
36-40-ke generator and a 75-gallon 
tank. High frequency output is 3 kw 
average, 12 kw peak—Circo Ultra- 
sonic Corp, 51 Terminal Ave, Clark, NJ 
MORE DATA? Circle 108, inside back’ cover 
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When thrust loads overpowered original bearings... 
Bearings, Inc. had the answer! 


The original bearings on this automatic machine failed after a 
short time because they weren’t designed to take the thrust 
loads to which they were subjected. Bearings, Inc. engineers 
designed and had built a special stud on which were mount- 
ed two permanently lubricated and sealed ball bearings. 


To keep the cost of this design to a minimum “Locktite”, 
a permanent bonding agent, was used to hold the bearings 
to the stud. This eliminated shoulders, locknuts or rings 
yet the bond is as strong as the best press fit. 


Providing bearing service BEARI nGS.INC. 


This installation has now been in operation for many 
months with no failures reported. 


This is not an isolated example of our services — surveys 
of bearing requirements, inventory control, application 
engineering, maintenance schedules and procedures are a 
regular and continuing part of our service to all customers 
to whom we supply replacement bearings. 


Tell us how we can help YOU! 


*A recent acquisition 


in the North > OW1O: Akron Canton + Cincinnati * Cleveland * Columbus + Dayton * Elyria * Hamilton « Lima * Lockland * Mansfield Painesville * Toledo * Youngstown 
Zanesville > INDIANA: Ft. Wayne « indianapolis » Muncie * Terre Hovte» PENNSYLVANIA: Erie * Johnstown Philadelphia « Pittsburgh « York 
WEST VIRGINIA: Charleston * Huntington * Parkersburg « Wheeling > NEW JERSEY: Comden* Newark NEW YORK: Bolonrol Corp., 


and 


Buffalo + Niagara Falls» MARYLAND: Boltimore » DELAWARE: Wilmington 


*# NEIMAN BEARINGS DIVISION, St. Louis, Mo., E. St. Louis, Ill. 


in the South> Dit E BEARI NGS. INC. 


ARKANSAS: Little Rock + FLORIDA: Jacksonville * GEORGIA: Atlonta > KENTUCKY: Lovisville > LOUISIANA: Baton Rouge 
New Orleans * N. CAROLINA: Charlotte * Greensboro s $. CAROLINA: Greenville » TENNESSEE: Chattanooga * Kingsport + Knoxville 
Memphis * Nashville > VIRGINIA: Norfolk + Richmond « Roanoke 
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READY NEW SHOP EQUIPMENT 


TO DO IT 
INFRARED RADIATION 


TODAY ° Just Published. Explains exactly what infrared 


radiation is and what it does. Analyzes a typical 
infrared system and discusses the components of 
such a system, the laws of physics by which it 
he ' operates, and the materials involved. Clearly de- 
scribes the limitations, the problems encountered, 
and the scope and future possibilities of infra-red 
radiation. By Henry L. Hackforth, Northronics, 


EQUIPPED : Div. of Northrop Aircraft, 280 pp., illus., $10.00 


Microptic Precision Goniometer 
TO HANDLE Reads Direct to 0.1 Sec. of Arc DIMENSIONAL CONTROL IN 
New microptic precision goniometer PRECISION MANUFACTURING 
HEAVY OR for calibration of divided circles, Thoroughly covers principles and techniques of 
polygons, and angle gages provides | dimensional control as applied in production 


| ; : machining to increase production and reduce unit 

direct reading to 0.1 sec of arc. ‘Tt costs. Stresses importance of detailed planning 

BULKY was developed from the Watts Guild | in preparing parts for production. Shows applica- 
isi tion of machining principles and their attendant 

—— spectrometer and adapted dimensional controls as well! as development of a 


SHIPMENTS with specially improved optics for | production process from tht engineering stand- 
recise ang] sti § point. By John L. Gadzala, Boeing Airplane Co. 
P gle testing ; 205 pp., 156 illus., $7.50 

Measurement of the auto-collima- 
tor rotation and measurement of 
, & table rotation may be obtained sepa- 

rately with equal precision. The ta- ENGINEERING MANUAL 
ble may also be rotated relative to | The one expert source to check when you need 
Soak : sy: . swift answers to problems in architectural, 
U.S.A.C. the divided circle about an auxiliary chemical, civil, electrical, mechanical, and nu- 
center by means of a micrometer clear engineering. A practical reference of data 
and methods which covers everything from 


spindle engaging & wormwheel. basic principles and fundamentals down to their 
Engis Equipment Co, Division of En- applications. Prepared by a staff of specialists. 
gineering & Scientific Instrumentation, Edited by R. H. Perry, Univ. of Oklahoma. 680 


31 8. Dearborn St, Chicago 5, Il OO. $5) Mus.. 00.50 
MOVE MORE DATA? Circle 109, inside back cover 

















CARGOES Just Published 
QU ICKLY PROFESSIONAL 


NGINEER’S QUESTIONS 
AND | EXAMINATION AND 





Gives 600 questions an 


ad ANSWERS 
complete answers to help 


SAFELY - engineers pass state license examinations. 
Covers mechanical, electrical, civil, and 
chemical engineering, and includes engi- 


Portable Magnetic Unit neering economics and land surveying. 


Questions now reflect latest exam trends 


, & Detects Sub-Surface Cracks — suitable for all states. Author has 


Model S-20 Seal-Lo 4 b worked on ag Jersey, Cues _eopecatee 
odel S- eal-Lock can detect sub- for 1$ years. By m S. La Londe. 
or 15 pp., 273 illus., $7.50, 

— Ale surface as well as surface cracks, et vse 

Ae he a flaws, and defects in any ferro-mag- | 
 searenesne to, California netic metal. Although priced com- | =SEE THESE BOOKS 10 DAYS FREE-— 
Englewood, Colorado petitively with ordinary ac yoke ee sili ei tee decay: aki i 
Smyrna, Delaware units, it reportedly develops the same Sav) hes Gh, iow teak Oe, 0. % 

Miami, Florida type of powerful, penetrating dc ey = 

Warner Robins, Georgia magnetic filed found in large, ex- 
Indianapolis, Indiana pensive intsallations. In tests it has | 
so gg Pennsylvania | instantly detected defects as deep | 
Clearfield. Unah as % in. below the surface of steel 
Norfolk, Virginia 





Send me book(s) checked below for 10 days’ exam- 

ination on approval. In 10 days I will remit for 

book(s) I keep, plus few cents for delivery costs, 

and return unwanted book(s) postpaid. (We pay 

delivery costs if you remit with this coupon—same 

return privilege.) 

) Hackforth—tnfrared Radiation, $10.00 

bars ] Gadzala—Dimen. Control in Precision Mfe., 
Unit, controlled by one switch, 

weighs 30 lb and can be operated 


from a 110-v ac source or from a 


457 WEST FORT ST. truck or automobile battery. It in- 
DETROIT 26. MICH. cludes probe, connectors, sprinkling 


bulbs, powder, and is contained in a 


steel carrying case. 

TWX DE899 wo 3 7913 US Casting Repair Corp, 6432 Ed- 
mund St, Philadelphia 35, Pa 
MORE DATA? Circle 110, inside back cover 


7.50 
C) Perry—Engineering Manual, $9.50 


I 

I 

I 

I 

i 

I 

i 

i 

I 

C) La Londe—Pref. Eng. Exam. Ques. & Ans., i 

$7.50 F 

(PRINT) i 
Name 

Address 

City i 

Company | 

Position i 

I 


For price and terms outside U.S. 
write McGraw-Hill int'l., N.Y.C AM-T-11 
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Quick delivery 
of the Drive you need! 


TEE Be 





When you purchase a Square D A-S& Drive, you get 
a complete “package”—including drive motor, 


QUICK DELIVERY « Square D’s unique method of 
stocking sub-assemblies means quicker deliveries 
of packaged drives to meet your requirements. 


EASY INSTALLATION « Maintenance manuals are 
complete in every detail, including step-by-step in- 
stallation instructions. Moreover, each A-S Drive is 
completely factory-tested and adjusted when 
shipped — only a few trimming adjustments are 
needed to put it in operation. 

MINIMUM MAINTENANCE « Industrially rated 


components are used throughout, and extra-sturdy 
cabinets give lasting protection. Static elements 


and encapsulated circuits— which are virtually main- 
tenance-free — are utilized wherever possible. 


EXTRA SAFETY «+ Only push buttons with heavy- 
duty construction and potentiometers with indus- 
trial clearances are used in operator's stations, for 
maximum personnel safety. 


WIDE VARIETY AVAILABLE « There's a Square D 
“package” for any adjustable-speed job. You can 
choose from electronic, magnetic amplifier or motor- 
geaerator types — with ratings from 1/20 to 400 hp 
—and with accuracies to within fractions of 1%. 


FIELD APPLICATION HELP « Square D has wide 
experience in the design and manufacture of ad- 
justable-speed drives, and field specialists are 
trained to help you in the selection of the proper 
drive. 


Walle FOR BULLETIN + Square D Company, 4041 North Richards Street, Milwaukee 12, Wisconsin 


SQUARE J) COMPANY 








wherever electricity is distributed and controlled 


July 11, 
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NEW SHOP EQUIPMENT 


ake’ ee aap 


Tectyl 


Track-Mounted Lift Tables 
Designed for Automated Lines 


Hydraulic lift tables on transfer cars 
are designed for moving work from 
one station to another in automated 
lines. Weld-Bilt STX scissors-type 
table (illustrated), mounted to travel 
on an inverted angle track, is used 
for either loading or unloading sheets 
on pallets at the start and comple- 
tion of a process, There are three 
l-hp motors on the table, one each 
for elevating loads, powering the 
roller conveyor, and for propelling 
the car along the track at 25 fpm. 
The rollers also move loads off and 
on the table at 25 fpm. 

Model shown is in the 4000-l ca- 
pacity range. Throwing a lever 
causes skate wheels to move up be- 
tween the rollers so that empty pal- 
lets can be moved off and on at right 
angles to the movement of the loaded 
Vatvo.ine’s amazing Tectyl pallets. 
rust preventives protect metal West Bend Equipment Corp, West 
surfaces against rust and corrosion Bend, Wis 
during storage and shipping. MORE DATA? Circle 111, inside back cover 
Low-cost Tectyl compounds are 
easy to apply by brush, spray or 
dip and just as easy to remove. 
They protect metal surfaces 
against the effects of snow and 
rain...salt air, humidity, perspi- 
ration and corrosive fumes. 
Tectyl rust preventives meet ex- 
acting government specifications, 


Write today for these ( 
two helpful Tectyl charts 16-Brush Polishing Heads 


1. “Valvoline Tectyl U. S. Gov- 
ernment Approved Packaging Added to Vonnegut Line 
and Preservative Chart.” Gives Available in abrasive face widths of 
the Army, Navy, Air Force and 1, 2, 4, and 6 in., these new all-steel 
other Government Agencies’ 16-brush models match the heavier 
specifications and applications. . line of 32-brush heads, providing 
2. “Valvoline Tectyl Industrial economy of lesser initial cost with 
Rust Preventive Comparison the interchangeability of brushes and 
Chart.” Specifies applications brush holders with the 32-brush 
covering the industrial field. head. In plants where both heads are 
in use, only one set of replacement 
parts need now be stocked. Replace- 
ment brushes in both standard (1- 
ec 1/2-in. trim) and special (long trim 
RUST 3-1/2 in.) are now available for both 

size heads as well as brush holders 
PREVENTIVES in both cadmium and hard chrome 
plate. 

Grinding & Polishing Machinery 
Corp, 2530 Winthrop Ave, Indianapolis 
5, Ind 


MORE DATA? Circle 112, inside back cover 
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THESE PARTS ARE BEING PRODUCED AT SPEEDS OF 90 TO 250 PCS/MIN 























PROFIT-TREE! 


These are formed parts produced in single automatic op- 
erations on the revolutionary new Torrington Vertical 4- 
Slide. 





With precision and speed, the Verti-Slide has replaced as 
many as five and six progressively tooled presses in the 
production of a complex part. Normal secondary opera- 
tions such as welding are being done in one continuous 
automatic operation in excess of 100 pcs/min. 





If you make or buy complex wire or strip parts, the Verti- 
Slide method offers dramatic reductions in production 
cost. Less parts handling, in process inventory, machine 
space—al! rnean greater profits to you. 





Write or call for field technical data or a Torrington Sales 
Engineer. 
THE TORRINGTON MANUFACTURING COMPANY 
MACHINE DIVISION Torrington, Connecticut 
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Now Nebel brings to the heavy duty field the unique benefits of the extension 

bed gap lathe. The new, proven design, Model HXB 26/45 provides 26%" di- 

ameter swing over the upper bed, 46” diameter swing through the gap and 48” to 

84” adjustable centers in base length. Built to complete A.S.A. standards for en- 

gine lathes it's truly heavy duty in every component part and in turning capacity. 

And, significantly, Nebel, with its established economy offers the HXB 26/45 

HEAVY DUTY at a price competitive to standard engine lathes. In effect you get 2 heavy duty 

EXTENSION BED GAP LATHE lathes for the price of one, thereby reducing your capital investment. Write for 
new descriptive Bulletin No. 211 


IW@EBECR. LATHE DIVISION, NEBEL MACHINE TOOL CORPORATION 
3407 Central Parkway, Cincinnati 25, Ohio Lathe Builders Since 1899 


SEE US AT BOOTH 1319, DONOVAN HALL, AMPHITHEATER, CHICAGO, 1960 MACHINE TOOL EXPOSITION, SEPT. 6 —16. Myl-pE 
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FIELD REPORT... 





White Motor Co May Purchase 
Big Slice of Oliver Corp 


Oliver Corp is negotiating possible 
sale of its farm equipment business 
to White Motor Co of Cleveland. 
Heads of both companies state that 
“important progress” has been made 
in working out a formal contract to 
be submitted to the boards of each 
organization and to special meetings 
of the stockholders. Combined assets 
of the companies exceed $282.6 mil- 
lion. 

Oliver has farm equipment plants 
in South Bend, Ind; Battle Creek, 
Mich; Charles City, Iowa; and Shel- 
byville, Ill. Primarily a farm equip- 
ment maker, the firm also produces 
hydraulic presses and conveyors, 
among other lines. The 60-year-old 
White Motor Co, one of the country’s 
oldest and largest independent 
heavy-duty truck builders, accounts 
for one-quarter of the nation’s output 
of big trucks distributed through 44 
factory branches in the US and Can- 
ada and through distributors and 
dealers in 70 other countries. 

Oliver’s name has been linked in 
mergers with other companies. Its 
negotiations for acquisition by Stud- 
ebaker-Packard Corp, initiated last 
November, were terminated in Jan- 
uary by mutual consent. 


Russell, Burdsall & Ward Enters 
Plastics Injection Molding Field 


Russell, Burdsall & Ward Bolt and 
Nut Co, Port Chester, NY, and Mod- 
ern Designers, Hialeah, Fla, have 
affiliated to form Industrial Plastic 
Molders Inc to manufacture injec- 
tion molded plastic parts. R B & W 
holds controlling interest in the new 
company which will specialize in 
volume production of parts with 
rigid specifications for mechanical 
applications. Company will also de- 
sign and make custom molds for in- 
jection molding. High-speed auto- 
matic molding machines have been 


MSGIRKS WORKS 


Miller under bubble is the brain child of a British machine tool manufacturer who 
wants to demonstrate to his customers in any weather or location. Milling machine 
made by Adcock Shipley Ltd, Leicester, England, can be clearly seen, with its 
demonstrator, through a perspex bubble fitted to a standard English sedan. Provision 
is made for plugging into local electricity supplies 


installed and manufacturing opera- 
tion are under way at the Hialeah 
plant. 


Mack Truck Plans Big Move 

Mack Truck will move its basic 
manufacturing operations from 
Plainfield, NJ, to Hagerstown, Md, 
in October 1961. Company reported 
last October that it planned to re- 
place the Plainfield facilities with a 
more modern plant with greater ca- 
pacity for scheduled expansion. The 
new mul!ti-million-dollar operation to 
be put up in Hagerstown will have 
1,000,000 sq ft of manufacturing space 
and will provide employment initial- 
ly for 2000 workers. Job opportuni- 
ties will be made available at the 
new location to many of its present 
employees if they want to transfer. 


Production Machine Co 
Bought by Wanskuck 


Production Machine Co, Greenfield, 
Mass, producer of centerless grinders 
and polishing machines, has been 


purchased by Wanskuck Co, Provi- 
dence, RI. Company will continue to 
operate in Greenfield as a division. 
Wanskuck, formerly a textile man- 
ufacturer, ceased these operations 
about five years ago when New Eng- 
land Butt Co of Providence became 
a division. Subsequently the com- 
pany bought Providence Engineer- 
ing Works Corp and in 1957 acquired 
the Mossberg Pressed Steel Co of 
Attleboro, Mass. 


National Bureau of Standards .. . 
. reports that work will begin dur- 
ing the next 12 months on site de- 
velopment and construction of the 
first three building units for the new 
Bureau laboratories to be located at 
Gaithersburg, Md. Congress recently 
appropriated $23.5 million to finance 
this initial phase in the relocation 
of the Bureau. First phase will ina- 
clude construction of an engineering 
mechanics lab, a radiation physics 
lab, and the power plant. The two 
lab buildings were given priority 
among the 20 to be constructed. 


by GEO CRENSHAW 
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NEWS FROM WELLS MFG. CORP. 
HORIZONTAL BAND SAW PIONEERS 





174 


A CONVERTIBLE BAND SAW 


that will give you the capacity 
you've been looking for in a compact, 


modestly priced machine. 


The new WELLS MODEL 58-B 


Double Duty — Double Value Band Saw 


@ Here's the all new metal saw you have been asking for . . . Wells 
Model 58-B . . . designed and built to give you double duty—double 
value. It’s a compact, rugged, well guarded, extremely versatile unit at 
an economical price. 
As a horizontal cut-off saw, Model 58-B features —ee oa action vise 
(swivels to 45 degrees), automatic shut-off and adjustable guides. 
For vertical use, just swing head into upright position and install 
work table. 
_To give it complete mobility, a wheel-handle unit is available as 
optional equipment. 
If you cut metal in the shop or on construction jobs, check the profit 
building advantages of Wells Model 58-B. Call your nearby Wellsaw 
Dealer or write for descriptive literature. 


SPECIFICATIONS 





Height (Frame Vertical) 
Height (Frame Horizontal) 
Vertical Capacity: 
Work Table 
Throat Height 
Throat Depth 
Net Weight (Approx.).................. 220 Ibs. 


Speeds, F.P.M. ..00.000000000;20: 76—141—268 
Ve" x 025 x 93%" 


“WELLS MANUFACTURING CORPORATION 


505 ROOSEVELT ROAD, THREE RIVERS, MICHIGAN 
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Field Report... 


American Bosch Arma Acquires 
Joint Ownership of English Firm 
American Bosch and DeHavilland 
Holdings Ltd have acquired joint 
ownership of S G Brown Ltd, Wat- 
ford, England, producer of precision 
navigation and gyroscopic equip- 
ment. Company was formerly owned 
by the British Admiralty and is a 
major facility in both the British de- 
fense industries and the marine in- 
dustry. Operation of the firm will be 
under DeHavilland Holdings which 
is a member company of the Hawker 
Siddeley Group, a major industrial 
organization which comprises a 
broad grouping of companies in the 
aircraft, missile, and transportation 
fields. Combined technical and com- 
mercial facilities of DeHavilland and 
American Bosch will be utilized to 
expand and diversify the product 
line of S G Brown. 


Barry Controls to Merge 
With Wright Line Inc 


Directors of Barry Controls, Water- 
town, Mass, manufacturer of shock 
and vibration isolators and suspen- 
sion systems for aircraft, missiles, 
and industrial machinery, and 
Wright Line, Worcester, Mass, pro- 
ducer of accessory and punched card 
handling equipment for data process- 
ing and computer systems, have 
voted to recommend to their respec- 
tive stockholders that there be a 
merger of the two companies. Con- 
solidated firm will be named Barry- 
Wright Corp. Barry also manufac- 
tures instrument drives through its 
Insco Division and expendable tool- 
ing accessories through its subsidi- 
ary, Vlier Engineering Corp. 


Phelps Manufacturing 

Acquired by Heli-Coil 

Heli-Coil Corp, Danbury, Conn, has 
acquired the assets of Phelps Man- 
ufacturing Co of Westport, Conn. 
Phelps manufactures a patented line 
of screw machine bushings used as 
fasteners by industries fabricating 
plastics and light metals. Company 
will be operated as the Phelps Manu- 
facturing Division of Heli-Coil with 
Guy Phelps Dodge, who had headed 
the firm, as vice president in charge. 


Cincinnati Lathe & Tool Co... 

. associate company of Cincinnati 
Milling Machinery Co, will manage 
the latter’s Wilmington, Ohio, plant 
which builds lathes, drilling ma- 
chines, and Spiropoint sharpeners. 
James A D Geier, vice president of 
Cincinnati Lathe, has been named 
general manager of the plant. 


1960 





Eaton Mfg Establishes 
West Coast Office 


Eaton Manufacturing Co, Cleveland, 
has opened a Pacific Coast regional 
office in San Francisco for the Dyna- 
matic, Cleveland Worm & Gear, and 
Farval Divisions, which produce 
parts and components for the con- 
sumer, durable, and capital goods in- 
dustries. Ralph E Bennett has been 
appointed regional manager. 


Electric Autolite to Build 

Big Plant in Alabama 

Electric Autolite Co, Toledo, has 
bought an 80-acre tract in Decatur 
on which it’ll build a multi-million- 
dollar production facility for manu- 
facture of light automotive and 
industrial electrical items. Total in- 
vestment for land, buildings, and 
equipment will come to between $6 
and $7 million. Company expects to 
employ between 400 and 500. Fa- 
cility, which will house 250,000 sq ft 
of production space is scheduled to 
be in full operation by spring of 
1961. 


NY Ship Gets Third A-Sub 
New York Shipbuilding Corp of 
Camden, NJ, has a $26 million Navy 
contract for construction of a nu- 
clear-powered attack submarine, the 
third to be built by the firm. A $45.3 
million order for two other vessels 
was received last year and construc- 
tion began on the first one last March. 
New contract boosts “work ahead” 
commitments to $236.8 million and 
will provide employment for 800 
workers. NY Ship now employs 
about 11,400. 


“Not only does he manage to mess up aft 
least one job a day; on top of that his at- 
tendance is perfect.” 











CHICAGO’ PRESS BRAKES 


unexcelled 
accuracy 


Model 410D, 90-Ton 
Cuicaco Mechanical 
Press Brake. 

Other standard sizes 
from 11 to 450 ton 
capacities. 


Ls) Saxrume 
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for sheet metal 
and plate work 


Model 600H10, 
600-Ton CHIcaco 
Hydraulic Press 
Brake. Other 
standard sizes from 
300 to 2000 ton 
capacities. 


Complete details or recommendations 
on any press brake work upon request 


= DREIS & KRUMP 
‘ MANUFACTURING CO. 
Y 7434 S. Loomis Bivd., Chicago 36, lilinois 
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HIGH-SPEED 


to lick this 
tough job! 


FA 
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fhe Lees-Bradner Special Thread Milling Machine really 
shows its class when it works with brass! 

The Akron Brass Manufacturing Company of Wooster, Ohio 
produces these threads, internal and external, each in 
13 seconds with a 5000 RPM cutter spindle speed. 

This is just one example of the many threading jobs that the 
modern, high speed, Special Thread Milling Machine can 
do better, faster and with unmatched precision. 

Write The Lees-Bradner Company for full information on this 
remarkably versatile machine. 


See the new Lees-Bradner |2-HD and the efficient 7-HD Hobbing 
Machines at the Machine Tool Exposition BOOTH No. 481 


The Lees-Bradner Special High 
Speed Thread Milling Machine 


DETAILS ON THIS JOB 
Hob Spindle Speed, 5000 R.P.M. 
(Using a high speed cutter spindle) 


Thread Pitch 

(internal and external) ... 7% 
Thread Diameter 
Length of Thread 
Threading Time .... 13 seconds 
Material 


Weight of Parts 
Internal thread .. 1 Ib. 13 oz. 


External thread . . 2 Ib. 10 oz. 


Te 


IMPROVING GEARS...FOR YEARS! AAs OMA 


CIRCLE 268 READER SERVICE CARD American Machinist / 


CLEVELAND M1, ONIO, U.S.A. 


Metalworking Manufacturing * July 11, 





Field Report... 


Reid-Holcomb Co Opens 

Yale Industrial Truck Division 
Reid-Holecomb, Indianapolis, has 
formed a new Industrial Truck Di- f 

vision to handle products of Yale . 

Materials Handling Division. Full L U pas be a od U VY 
line of Yale industrial trucks will = 

be handled by the division including ; 
gasoline, LP-gas, and electric trucks. 


Company maintains a service de- LUBRICATION GROOVES MAKE CHIPLESS 


partment with major overhaul facili- 


ja se se ap oppor ties wt : FORMING OF INTERNAL THREADS 
valuta ucaienes Wes eee ct HAS EASY AS CONVENTIONAL TAPPING! 


available to provide the same serv- 
ice for Yale trucks. 


American Metal Acquires Pyron 

American Metal Climax Inc has 
bought Pyron Corp, Niagara Falls, 
NY, and plans to triple Pyron’s pro- 
duction capacity of approximately 
three and three-quarter thousand 
tons per year. Scheduled expansion 
includes construction of a new plant 
in the Niagara Falls area that’ll dou- 
ble the present output and provide 
for additional growth. Pyron will op- 
erate as part of the company’s Amco 
Division which will now be market- 4 NOW, for the first time, cold forming taps 
ing hydrogen reduced iron powder E. that give full time lubrication to the forming 


in addition to electrolytic copper q . . 
a tact | le. 
powders. : contact area during the full tapping cycle 





aasil 





Dodge Manufacturing Forms 
Swiss Subsidiary gd 
Dodge, of Mishawaka, Ind, has = LUBE-GRUV® gives you a far superior finish 
formed 8 wholly-owned subsidiary, . on the formed threads than is possible with 
Dodge Manufacturing International, 
A G, with headquarters in Zug, 
Switzerland. Swiss company will 
render technical and management 
assistance to Dodge licensees abroad. 
Dodge International has acquired a 
majority interest in a new operating 





“~ 








conventional cold forming taps. 


USE CONVENTIONAL TAPPING EQUIP- 
MENT. The combination of positive lubrica- 
tion and narrow contact surface makes the 
forming of internal threads much easier than 
with ordinary cold forming taps. Jar-Flo with 
LUBE-GRUV has less drag, requires less driv- 
ing torque. 





LUBE-GRUV Jar-Flo TAPS FOR CHIPEESS 

FORMING INTERNAL THREADS IN DUCTILE 
MATERIALS—-STRONGER THREADS—NO CHIPS 

AVAILABLE IN PLUG OR BOTTOMING TYPES 


JARVIS CORPORATION, 104 Washington Park 
SEND FOR North Attleboro, Mass. 
COMPLETE —__Have Rep. call ___Rush LUBE-GRUV Brochure 


DETAILS Name Title 

















: * 
fais CORPORATION [I 


“My wife had an accident downtown yester- City & State 
day! ... She got her head stuck in a $25 hat.” bk cnet aideebenasasentnaencnadibicnasenenendeen 
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Field Report... 


subsidiary, Dodge de Mexico, S A, 
with headquarters in Mexico City. 
Although this company is licensed 
to manufacture all products in the 
Mishawaka company’s line for dis- 
tribution throughout Mexico, its first 
project will be to procure castings 
and machine tools for the production 
of V-belt sheaves. Warehouse space 
will be leased for these and other 
Dodge products to be imported from 
Mishawaka. 





The Lady Knows Her Diamonds 
American Society of Tool & Manu- 
facturing Engineers’ Outstanding 
Achievement Award Pin for the year 
went to Mrs Margaret . McGinnis, 
executive manager of the Industrial 
Diamond Association in Pompton 
Plains, NJ. Award was based on her 

contribution in establishing standards 
| on shank dimensions of diamond 
tools used for dressing or trueing 
grinding wheels. 


Superior Hone Expands in Tenn 
Superior Hone Corp. Elkhart, Ind, 
has completed construction of » new 


15,000 sq-ft plant at Erwin, Tenn, 
and started operations on the first 
production line. Main offices, «ngi- 
neering, and development work, and 
facilities for special runs of honing 
machines will continue at company 


headquarters. 





Sylvania Research caboratories . . . 


| ... Sylvania Electric Products, Inc, 
Bayside, NY, is now knevrn as the 
General Telephone and Electronics 
| Laboratories Inc. 


American Pattermnand Mi-Speed Rotary See Your 


Industrial 7 
Distributor : a A ? CANDLE 
gS eal 


v cut faster 





Wel 
w\ v last longer 


' Ba \\\h — 


x 








DELTA FILE WORKS, INC., PHILADELPHIA 37, PA. 
A IP L U MB | Subsidiary “You'd think the government would come run- 


ning to us with a missile contract, but no-o-ol”’ 
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DRILL DEEPLY into Alcoa Alloy 2077 
and take a BIG BITE OUT OF PRODUCTION COSTS/ 
Combines Strength with Low Cost/ 


Turn out stronger parts—at lower cost and in less time— 
with Alcoa Alloy 2017-T4 or -T451, Faster cutting than 
steel ... with less tool wear and longer machine bearing life. 
Clean, bright finishes easily machined . . . from stock that 
weighs % that of brass or steel... into parts that require 
tough, deep drilling operations. 

For exceptionally high strength, turn to Alcoa 2024-T4 or 
-T351, Cuts at high speeds and gives accurate machining 
detail for such applications as fittings and threaded fasteners, 
With 2017-T4 or -T451 and 2024-T4 or -T351, chip break- 
ers are recommended, 

You get all these advantages with Alcoa® Aluminum 
Screw Machine Stock Alloys (which also include 2011-T3 
or -T8, 6061-T6 or -T651)—and a complete package of 
technical data and on-the-spot service is available to you... 
when and where you need it! Ask your Alcoa distributor 
(or nearest Alcoa sales office) for a free copy of the com- 
prehensive Alcoa Screw Machine Stock Estimating and 
Operating Data Book, Put all the data right at your finger 
tips. Ask, too, for a handy Alcoa Conversion Calculator, 
a slide-rule device that quickly computes costs, shows sav- 
ings in making a switch from brass to aluminum! Aluminum 
Company of America, 843-G Alcoa Bldg., Pittsburgh 19, Pa, 
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“PLUS” bonuses — when you use Alcoa 
Aluminum Screw Machine Stock! 


. Wide range of stock sizes, 

. Guaranteed market for up to 60 per cent of your Alcoa 
Aluminum turnings and borings. 

. Extensive mill and distributor inveritories to cover all re- 
quirements. 

. Chamfered ends . . . at no extra cost, 


. Specific 12-ft lengths . . . at no extra cost (rounds up to 
2% in.; hexagons up to 2 in.). 


ALCOA ALUMINUM 


SCREW MACHINE STOCK 


For exciting drama watch “Alcoa Presents” every Tuesday, ABC-TV, 
and “Alcoa Theatre” alternate Mondays, NBC-TV 
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“USING ‘POP’ RIVETS 


IS LIKE ADDING EXTRA MEN TO OUR PRODUCTION STAFF” 


says G. F. Williams, Plant Manager at Industrial Cab Co., 


Salem, Mass. “And there seems to be 


no end to the number of jobs which can be done better and quicker with these blind fasteners. 


“Because of the wide grip range of “POP” 


INTRODUCE YOU 
TO “POP’’ RIVETS 


The eosy 
way to get 
started, this 

introductory Kit 

contains approximately 

240 “POP” Rivets in various lengths and 

materials together with ao hond setting 

tool. Complete with instructions and oppli- 

cation hints. Order today $ 95 
and start saving on fastener 19 

costs! 





postpaid 


“POP” RIVET DIVISION 


UNITED SHOE MACHINERY CORPORATION 


477 RIVER ROAD, SHELTON, CONN 
REgent 5-339) 
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Rivets, problems in joining a variety of material 


thicknesses have been eliminated. Our 
fastener inventory has been minimized 
and instruction time reduced because 
of the simple installation procedure.” 

“POP” Rivets are making equiva- 
lent savings on boats, metal furniture, 
appliances, refrigeration and air con- 
ditioning equipment, pre-fab houses, 
truck and trailer bodies and hundreds 
of other products 

Investigate now the ease with which 
your company can enjoy the advan- 
tages of using “POP” Rivets. Call or 
write for your personal copy of our 
new catalog or order the introductory 
Kit today 


RIVETS 


Field Report... 
$7 Million Order to Lycoming 


A $7.2 million contract for develop- 
ment and qualification of a higher 
rated gas turbine engine has been 
awarded to Lycoming Division of 
Avco Corp, Stratford, Conn. Order 
is for a 2200-shaft-hp T55-L-5 engine 
that'll power the Army’s new 3-ton 
twin-turbine Chinook helicopter now 
being developed by Vertol. First de- 
liveries will be made in August. 


Risdon Adds Plastics Division 
Risdon Manufacturing Co, Nauga- 
tuck, Conn, has established a Plas- 
tics Div at its facilities. The 50-year- 
old company is a metal fabricator 
of small components, aerosol, and 
wire novelties. The division will 
serve the firm’s own needs for plastic 
components used in conjunction with 
metal parts and will also produce 
for other companies. 


King Machine Merges 

With Precision Processing 

Two Los Angeles firms, Precision 
Processing Co, manufacturer of AK 
and PreCor machine tool attach- 
ments, and King Machine & Manu- 
facturing Co, maker of Berkroy 
sheet metal tools, have merged, com- 
bining manufacturing facilities of 
both companies. New organization 
will retain the King name. 


Chrysler Gives 39 Engines 
Thirty-nine new Plymouth engines 
for use in vocational training classes 
have been donated to high schools 
and other institutions in Delaware, 
Maryland, and Pennsylvania by the 
Chrysler assembly plant at Newark, 
Del. 





“| seem to smell coffee!” 
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Tool bit squared to +.001 inch} 


If your grinding equipme 
cant turn out such results...Better see Besly! 


BESLY DH4 double horizontal spindle disc grinder. 
Has exclusive precision quill and clutch infeed 
that provides feed increments calibrated 

in millionths.Abrasive discs can be changed in 
30 minutes without disturbing setup, 

cutting downtime in half. Dressing 

time is only four minutes, 14 the 

usual time! Simplified push-button 

operation and controls, built-in 

dials, gages and meters to 

indicate abrasive conditions, 

movement and alignment; 

motor load, etc., assure 

precise results, dependable 

grinding production. 











Get all the facts. Write 
for the Besly DH4 
Bulletin, Now! 


Curves 





BESLY-WELLES CORPORATION 


120 Dearborn Avenue, South Beloit, Illinois 


Grinders and Abrasives + Taps + X-Press Taps® + Drills, Reamers + End Millis «+ Tool Bite 
Gages -+- Carbide Tipped Tools, Bianks, Inserts and Holders 
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No Grinding ...No Blade Resetting 


NEW KENDEX* MILLING CUTTER USES 
THROW-AWAY INSERTS 


With a heavy cutter body . . . and more than % -inch 
of solid Kennametal* backing up each insert... 
new Kendex Milling Cutters are built for the rugged 
service necessary for fast metal removal. The one- 
piece cutter body is made of heat treated steel. A 
15-degree corner angle minimizes pressure on the 
workpiece. Solid Kennametal wedges and seats pro- 
vide close-tolerance, positive positioning of the in- 
sert .. . to permit maximum utilization of avail- 
able power. 

Get more information. For dimensional specifica- 
tions and prices, ask your Kennametal Representa- 
tive, or write for Supplement No. 9A to our Metal- 
working Catalog. KENNAMETAL INc., Latrobe, Pa. 


*Trademark 33512 


INDUSTRY AND 


EP KENNAMETAL 
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Each %-inch square Kennametal insert provides eight sep- 
arate cutting edges. When one edge becomes dull, the clamp 
is released and the insert given a quarter turn to a new, 
sharp edge. It is then reclamped, without need to reset or 
gage the tool. When all eight edges (four on each side) have 
been used, the insert is replaced by a new one. 

Retracting the wedge, by means of a double-end screw, 
quickly releases the inserts. Held in by the screw, the wedge 
cannot fall out, regardless of the cutter body position. 
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Field Report . . . 


Electronic Specialty Co Gets 
Starfighter Component Orders 


Electronic Specialty, Los Angeles, 
has received initial contracts of $2.5 
million from Canada, Germany, and 
Belgium for electrical and electron- 
ic equipment for the F-104 Starfight- 
er. Lockheed Aircraft, developer of 
the Starfighter, anticipates manu- 
facture of 1000 of the planes by Can- 
ada, Japan, Netherlands, Belgium, 
and Germany. Electronic Specialty to 
date has received orders for pro- 
prietary products to be installed on 
approximately 300 of these aircraft. 


California Anodizing Co. .. . 


... has been organized in South San 
Francisco. New firm, specializing in 
treatment of aluminum products, is 
located in Lindenville Industrial 
Park. Facility, equipped to do color 
anodozing and clear alumiliting as 
well as conversion coating, is the 
largest in the Bay Area for treating 
aluminum products used in aircraft 
and missiles, electronics, and con- 
struction industries. 


American Brake Shoe’s . . . 


. .» Kellogg Division, Rochester, NY, 
is moving to southern Calif. It has 
purchased a 100,000 sq-ft building at 
Oxnard in the Los Angeles area. Di- 
vision provides both engineering 
services and products for aircraft 
and missiles and most of its cus- 
tomers are on the West Coast. Kel- 
logg has sold its 200,000 sq-ft fa- 
cility in Rochester to Friden Inc, 
San Leandro, Calif, parent company 
of Commercial Controls Corp, which 
operates a plant adjacent to the 
Kellogg building. 





BARREL 
FINISH 
DEPT 








<= 
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“Boy—am | tired—I tumbled in my sleep all 
last night!” 











means a complete piece... 
at each index cycle 


When a piece is finished it is 
completely finished without the 
necessity of a second opera- 
tion. Furthermore, it means more 
finished pieces in a given peri- 
od of time and greater accu- 
racy in every finished piece. 





The "1-2-3" Method is ex- 
clusive with Goss & De- 
Leeuw. With it, three ends 
of a piece can be ma- 
chined at a single chuck- 
ing of the work, simulta- 
neously or in sequence 
depending on the opera- 
tions involved. It will pay 
you to investigate. 


Send for illustrated literature 
giving detailed information. 
Send samples and ask us to 
give you cost estimates of han- 
dling this work on a “1-2-3” 
Goss & Deleeuw Automatic 
Chucking Machine. 


Booth No. 348 


Goss and pe LEEUW 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 
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When you see an eight-eyed spider... 


LOCAL 


call an ARANEGLOGIST 


: (specialist in spiders) 
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when you’ve got welding problems... 
call in LINCOLN 


(specialists in arc welding) 


pee ERN sheet metal fabricator had ‘‘burn-thru”’ in the welds. The LINCOLN 
Field Engineer recommended Fleetweld 37 and licked the ‘‘burn-thru”’ problem. 


But more important, the new electrodes increased welding speeds to such an 
extent that overall costs dropped a third. 

And right there is a good reason for doing business with LINCOLN. Ideas to whip 
knotty production problems come naturally to the Field Engineers. They are 
factory-trained where they—and everyone else—gets paid according to his indi- 
vidual contribution to the company’s goal—superior products and service to you 
at continually decreasing costs. So, while he knows welding, he also understands 
how to relate it to your total manufacturing operation. 

That’s why we Say it’s a good idea to do business with LINCOLN where arc 
welding is a specialty and cost reduction comes to you as a “‘plus’’ at no charge. 


THE LINCOLN ELECTRIC COMPANY 


Dept. 1620 «+ Cleveland 17, Ohio 
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ror EFFICIENCY Free Literature 


To order any of these bulletins, circle 


o E e E N DA B 4 L ’ T Y | corresponding number inside back cover. 


MACHINES AND ATTACHMENTS 


1 THREADING LATHE—Gisholt Ma- 

chine Co, 1245 E Washington Ave, 
Madison 10, Wis. 4-page bulletin 1226 
covers the Cri-Dan Model E, a high- 
speed, semi-automatic unit. Lathe, using 
single point carbide tools, and designed 
with positive cam-controlled movements, 
generates very accurate lead and thread 
forms of all types including single or 
multiple start, coarse or fine, LH or RH, 
straight or tapered, and either internal 
or external. 





2 AUTOMATIC TURRET LATHE — 

Pratt & Whitney Co, Charter Oak 
Blud, West Hartford 1, Conn. 12-paged 
bulletin 177 gives details on the Potter 
& Johnston %8E-15. Features include 15- 
hp headstock; selector-switch cross slide 
control for faster setup and greater flexibil- 
ity of cycle programming: optional tape 
control; 6-face turret; independent motor 
drive for turret indexing. Swing over base 
ways is 21-% in. dia, over cross slides (for 
machining) 11-% in. dia, over cross slide 
base (for chucking) 13-% in. dia. Spindle 
speed range (standard) is 60 to 1540 rpm. 
There are 4 automatic speed changes and 
6 automatic feed changes for each set of 
change gears. 





3 OPEN BACK INCLINABLE 
PRESSES—Federal Press Co, Divi- 
sion St, Elkhart, Ind. %%-page catalog 
oo 1015 pictures and describes newly designed 
ati ip line in sizes from 7 to 125-ton capacities, 


‘ 
write . all available in either geared or flywheel 
TODAY FOR g ° types. Includes technical information on 
LITERATURE FOUNDRY & MACHINE CO. §f ' company’s new friction-type air clutch, 


7 f 
AND PRICES! # 4 NORTHFIELD, MINNESOTA, U.S.A. \C-37 chain or gear-driven dial feeds, and spe- 
”* = cial presses. 
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ma ER—Bryent Chucking Grinder Co, 
Springfield, Vt. 6-page illustrated cata- 


TENTS with logue provides detailed information on 

| Model B Centalign designed specifically for 

grinding of miniature and instrument bear- 

CLOVER ing races. Two versions are available, one 

for grinding ball tracks and one for grind- 

ing bores. Each requires only 8-% sq ft 

of floor space. Two spindles are available, 

d one from 60,000 to 100,000 rpm, the other 
from 100,000 to 150,000 rpm. 

Machine lapping is always important 

—no one uses the process unless it is. 

And, as makers of the first commercial 

abrasive compound, Clover knows 

that the kind of lapping compound 

you use can make a vast difference in 





efficiency as well as in finish. 
Only testing can prove eut the best combination of lap speed, grain, 
vehicle and pressure. But one thing is sure: you might as well have 
Clover’s 50 years of tests behind you when you start your own. 
Check with Clover on lapping and grinding problems. The hardest 
lapping jobs often respond to an answer that was worked out for some- 
thing entirely different. Use Clover’s experience for a starter — write 


for suggestions and samples. 


Clover Manuiacturing Company 
Norwalk, Connecticut 


Victor 7-4515 ® 


Since 1903 “Yeh, he said he'd give me a raise. And then 
he asked me how | wanted if . . . out the 


We also make CLOVER COATED ABRASIVES a oo et ee 
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HOW BannespnaiL |ransfer Machines 
save Money Through Flexibility! 


ORIGINAL 
7-STATION 
PRODUCTION 
NIT 
MACHINED THIS 
MOTOR BLOCK 


NOW ADAPTED 
TO 35-STATION 
UNIT TO 
MACHINE 
TRANSMISSION 
CASE 


BarnesdriL units regroup easily . . . economically, 
A leading automobile manufacturer, for instance, is reduc- 
ing the costs of tooling for a new transmission case by using 
BarnesdriL units from an obsolete motor block line built 
to the “Building Block’’ principle. ‘Before and after” parts 
are illustrated, 


i 3 


By simply replacing the “‘pot"’ this unit can be adapted 
to major styling changes. All “‘pot type’’ heads are used on 
this line. Pallets used to hold the work fixtures also can be 
re-used when the machine is rebuilt. Since pallets rise very 
little from the rest pad for indexing, they automatically 
sweep chips into the flume. 


This “obsolete” unit will go right on producing! That’s 
because BarnesdriL unit and slide assemblies are separate. 
Base and column sections are ‘separate, too, for widest 
possible flexibility. Units have inserted hardened and ground 
steel ways, with saddle type construction to reduce height 
of auxiliary heads, 


This duplex milling head is combined with drilling, tap- 
ping, reaming, boring, and facing units on the new 35 
station machine. Gross production rate is one case every 
36 seconds. For easy maintenance, hydraulic cylinders on 
BarnesdriL units can be removed by loosening 4 bolts and 
uncoupling the tie rod. 


Get the complete story in cost-cutting Barnesdril Production Units ... write for catalog 150-D Today! 
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Honing Machines / Production Units / Filtration Units / Drilling Machines 


BARNES DRILL CO. 


830 Chestnut Street e Rockford, Illinois 
DETROIT OFFICE — 13121 Puritan Avenue 
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From More Than 1200 ® Catalog Items... 


¢c rcular 
Saws 





CIRCLE R Circoloy saws greatly outperform 
HSS in service life, longer production runs, 
superior cutting, lower cost—and they're ren- 
dered shock-resistant, non-brittle by exclusive 
Circle R Heat Treating. As catalogued among 
1200-plus items, or designed especially on order. 

Consult a CIRCLE R Specialist in... 
BURBANK INDIANAPOLIS NEW 
CHICAGO MEMPHI PHI 

CLEVELAND MILWAUKEE 
MONTREAL 


DAYTON 
DETROIT NEW HYDE PARK 
HACKENSACK ROCHESTER 


~ CIRCULAR TOOL CO.,INC. 


PROVIDENCE 5, RHODE ISLAND 
Specialists in Circular Cutting Tools Since 1923 


* CRA 
SHOVES B GOTART STAT LATS «6+ «6(CORCOLOT STEEL Sah + «(SOLID 8 TOPPED TUNGSTEN COnRID) Saws) 06+ «(COMBINED BELLS & COUNTERGINES 6+ «6OCENTER Stamens 
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RANT 


RIVETERS — PIONEERS in 
their line — head rivets from 
smallest to 34” diameter 
either by NOISELESS SPIN- 
NING or VIBRATING 
HAMMER method — Sizes to 
meet all needs — Types in- 
clude Vertical and Horizon- 
tal Multiple Spindles. 
Write fer literatare and don’t 
forget te send samples. 
THE GRANT MFG, & 
MACHINE Co. 


Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


5 DRILLPRESSES — Rockwell Manu- 

facturing Co, Delta Power Tool Div, 
472 N  Leawington Ave, Pittaburgh 8, 
Pa. 12-page bulletin 100M provides data on 
new line of Delta 20-in. power feed (up- 
front control combined with one-hand op- 
eration) units available in 18 models in- 
cluding bench, floor, multiple-spindle, and 
as an overhead track-mounted tool. In- 
cludes specifications and listing of avail- 
able components and accessories. 


6 OFFSET BORING HEADS-——Everede 

Tool Co, 2000 N Parkside Ave, Chi- 
cago 39, Ill, &-page catalog BH2-59 pic- 
tures and describes line that can bore 
deep or shallow with one standard length 
boring bar: they are interchangeable for 
use on jig borers, boring mills, or turret 
lathes. Covers heads, attachments, jig bor- 
ing bars, interchangeable shanks, adapters, 
and toolbits. 


7 SHELL INVESTMENT CASTING 
TECHNIQUE—Engineered Precision 
Casting, PO Box 68, Matawan, NJ. 4- 
page illustrated brochure describes Shell- 
Kote, a technique which utilizes a highly 
refractory, relatively thin coating of ce- 
ramic around a disposable pattern as the 
molding medium. Discusses advantages, tells 
how it differs from conventional tech- 
niques, and why it is an improvement. 


8 LIVE CENTERS—J/J & S Tool Co, 
87 Dorsa Ave, Livingston, NJ. 12- 

page folder pictures and describes new 

line with accuracy better than 0.0001 in. 


TOOLS AND ACCESSORIES 


9 CUTTING TOOLS—Brown & Sharpe 

Mia Co, Cutting Tool Division, Prov- 
idence 1, RI. 128-page general catalog 
{8 is divided into two separately bound 
catalogs, one for HSS and carbide end 
mills, and one for HSS and carbide milling 
cutters. Separate, complete catalog of 
Neleo solid carbide and carbide tipped end 
mills and cutters is also available. Each 
catalog contains tool design data; toler- 
ances; features; materials to cut; produc- 
tion uses; and dimensional drawings. Sec- 
tions included in each subject catalog cover 
speeds and feeds, tool selection tables, and 
engineering data on resharpening most 
tools. Specific catalogs are: 38E, 52 pages 
on end mills; 38C, 40 pages on milling cut- 
ters; 38N, 36 pages on carbide tools; and 
‘8, 128-page genera) catalog. 


“Lately he just doesn’t seem to know where to 
draw the line.” 


85 Silliman Ave., Bridgepert, Conn., U. 8. A. 
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SWEEP WIDTH FACTOR 


Now,iKF reduces the noise level 
of ball bearings by 50%! 


New 0S ball bearings run twice as quietly as 
standard single-row deep-groove bearings — six 
times more quietly than bearings produced just two 


years ago. 


They’re designed especially for applications where 
noise is an important factor. Eight manufacturers, 
who use-tested them for over a year, now back-up 
their approvals with repeat orders. 


July 11, 1960 


Every bearing meets new, more critical standards. 
Each type and size meets special requirements for 
reduced vibration. Every ball meets very low wavi- 
ness limits. Each cage meets critical standards for 


smooth, quiet performance. 


SoS will make a comparison check of these im- 
proved bearings against the bearings you're now 
using. See for yourself! Just call the S28" branch 


office nearest you. 


cveERY TYPE-EvERY VSE 


okKF. 


BEF INOUSTRIES. INC. PHILADELPHIA 32. FA. 


“AGG. U.S. PAT. OFF. 
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Free Literature 


To order any of these bulletins, circle 


cerresponding number inside back cover. 


10 “SAWOLOGY”—Nicholson File Co, 
Providence 1, RI. 34-page illustrated 
handbook covers selection and use of 
hacksaw and bandsaw blades for cutting 
ferrous and non-ferrous metals, hard plas- 
ties, and rubber, wood and other dense 
materials. Pictures and describes blade 
types, provides recommendations on use 
and care, includes bandsaw blade and tooth 
selectors. 


11 HEIGHT GAGE—US Chemical Mill- 
ing Corp, 1700 Rosecrans Ave, Man- 
hattan Beach, Ca/if. Wiustrated brochure 
on the portable Height Master and its 
accessories describes features of the new 
gage which is specifically designed for use 
in inspection, precision layout work, and 
checking jigs and fixtures. Instrument 
gives accurate measurements to 0.0001 in. 
and eliminates need for gage blocks and 
transfer gages. Standard and oversize 
gages, from 17 to 108 in. are availabe. 





12 LUBRICANTS — Eleo Lubricant 

Corp, Jennings Rd & Denison Ave, 
Cleveland 9, Ohio. 12-page Lube/Re- 
port 102 presents detailed information on 
factors involved in selection and use of 
lubricants for industrial plant machinery. 
Case study presented on use of SCL-type 
lubricants in four steel plants; after 22 
years, the lubricant performance record is 
reported as perfect. Lubrication practices 
and properties of SCL lubricants which pro- 
duced this record are described. 


1 DIAMOND TOOLS—Staset Co, West 

Orange, NJ. 36-page illustrated cata- 
log 460 contains diagrams, specifications, 
and pricing information on 232 standard 
diamond tools. Sections cover cluster 
and impregnated tools, radius dress- 
ing tools, boring and turning tools, Staset 
rib-nib mounting, wheel type tools, grit 
and tandem tools, and blade tools. 


14 HEAT-TRANSFER OIL — Sun Od 

Co, Industrial Products Dept, 1608 
Walnut St, Philadelphia %, Pa. 2-page 
technical bulletin gives complete infor- 
mation on Sun 21, including properties 
and advantages which include high thermal 
efficiency; high thermal stability; easy cir- 
culation; low pressure operation; absence 
of offensive odors; long service life. 


1 CERAMIC GAGES—Greenfield Tap 

& Die Corp, 100 Sanderson St, Green- 
field, Mass. Illustrated literature lists 
advantages which include long wear life, 
high abrasion resistance, low coefficient of 
friction, and low affinity for metals. Avail- 
able in thread plug, plain plug, plain ring, 
and plain master discs. Applications de- 
scribed. 


16 CARBIDE CUTTING TOOLS—Wes- 
son Co, 1220 Woodward Heights 
Bled, Ferndale 20, Mich. 12-page bulletin 
MF-360 describes carbide-tipped shel] end 
mills, straight and taper shank end mills 
and reamers, core drills, lathe centers, 
How efficient are Joydex cutters? We quote from a and counterbores. Also provides detailed 
“ . ents information on two models of Wesson 
recent performance report: Facing and rough milling a universal angle vises for machine tools 
chrome-moly vanadium casting (Brinell 250) to a depth of and Semen epevetions. 
7 “a * a“ . 
Zs at cutting speed of 200 SFPM, the 12” dia. Joydex 17 COMPARATORS—David W Mann 
P : . Co, Div of Geophysica Corp of Amer- 
milled approximately 300 cu. in. per blade edge. Perform- ica, Lincoln, Mase. 8-page catalog pro- 
once was beautiful.” vides information on various types. Spe- 
cification chart for 10 models provided. 
Company's special services for precision 
ruling, both circular and linear, are fully 
described. 


Send for “Joydex” Catalog. 


| HOLE LOCATION GAGE — Mayes 
Tool Co, 26514 W Seven Mile Rd, De- 


LOVEJOY TOOL COMPANY, INC. 
Ss troit 40, Mich. 8-page bulletin M-12 
. . contains illustrated descriptions of Con- 
pringfield, Vermont, U.S.A. Chek hele locating end eoncentricity gages 
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available in six standard and six special 
models. Special Mayes Tool gages using 
Con-Cheks for checking multiple holes in 
parts are also shown. 


19 “A GUIDE TO BETTER CEN- 

TERS”—High Precision Products, 
Westfield, NJ. 12-page booklet con- 
tains general background information in- 
cluding function and application; lists 
and illustrates six errors that a center can 
have, describes essentials for geometrically 
true centers, and the art of correcting cen- 
ters. 


HEAT TREATING AND WELDING 


20 ELEVATOR FURNACES—Harper 
Slectric Furnace Corp, 110 Pearl St, 
Buffalo 2, NY. Illustrated bulletin EF- 
260 presents the updated and expanded line 
equipped with neoprene-sealed retorts. Tab- 
ulated specifications cover the 32-model 
line. Deseribes chief operating features of 
the furnaces in providing low dewpoints 
for brazing, annealing, hardening, and sin- 
tering at temperatures up to 2300 F. 


21 ARC WELDING GUIDE—Hobart 

Brothers Co, Troy, Ohio. 80-page 
revised edition of “How to Get Better 
Welds” is a 6 % x 3% in. booklet that 
gives information on five essentials for 
proper welding procedures, welding metals, 
causes and cures of common troubles, 
definitions of welding terms, types of 
joints, eight factors to consider when 
selecting electrodes, comparative electrode 
index, typical deposition rates, welding 
wires and flux, and much other valuable 
data. 


2 MANUAL WELDING EQUIPMENT 

—Linde Co, 270 Park Ave, New York 
17, NY. 16-page catalog F-1393 describes 
new Sigmatic line of welding machines, 
plus torches and controls, for consumable 
electrode inert-gas-shielded welding. Il- 
lustrated information covers the three 
popular styles of standard-component Mig 
welding machines—frame, sled, and cart 
type units. 


23 MESH-BELT FURNACES—General 

Electric Co, Schenectady 5, NY. 4- 
page illustrated bulletin GED-3881 describes 
features and advantages of GE ribbon or 
silicon carbide resistor mesh-belt units for 
copper brazing, silver brazing, sintering, 
and bright annealing. Contains tables of 
dimensions and typical production curves. 


PLANT SERVICE EQUIPMENT 


24 INDUSTRIAL TRUCK COSTS — 

Exide Industrial Division, Electric 
Storage Battery Co, Rising Sun and Adams 
Avenues, Philadelphia 20, Pa. Factual in- 
dustrial truck cost histories and do-it- 








“a 


“Honest! Is he shaving?” 
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feature by feature...the latest 


LINLEY 


JIG BORER 


iS A TOP PERFORMER 
IN TODAY’S TOOLROOMS 
WHERE ACCURACY IS 
ESSENTIAL 


1. Accurate to a high degree, 
the Liniey is fast to set up 
and position and has the 
versatility required for pre- 
cision tool work. 


2. Ribbon type locks on both 
table and saddle for posi- 
tive no-shift locking add to 
its dependability and lasting 
accuracy. 


3. A tiller-type wheel facili- 
tates final adjustment of 
the sliding head, raising 
and lowering it rapidly 
to exact degree desired. 


4.A pin type lock for the 
epindle, speeds insertion 
and removal of tools 
and requires only one 
spanner wrench instead 
of two. 


5.Feed screws on both 
table and saddle are an 
extra large size, 7” 
diameter, and heat 
treated for long wear 
with extreme accuracy. 


Designed And Built For Precision Operation 


The Linley Jig Borer is a precision machine designed specifically for 

small tool and die work and reasonably priced. It is available with 

many time saving accessories that add to its usefulness and speed. 
Table size is 7” x 17%”; table travel, 642” x 10”. 


We invite your inquiries; write for specifications, prices. 


LINLEY BROTHERS CO. 


664 STATE ST. EXT. BRIDGEPORT 1, CONN. 
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Free Literature 


SHORE SCLEROSCOPE 
HARDNESS TESTERS To order any of these bulletins, circle 
Pioneer American Standard corresponding number inside back cover. 
SINCE 1907 | yourself formulas for quick, accurate 
, | calculation and comparison of all ex- 
o- eS D Agi. ~Aye penditures are provided in four complete 
equivalent Brinell and Rockwell C booklets, 62 pages in all, covering every 
jam pny Numbers “yA ie oe oe cost area of truck operation from purchase 
©. nen price to hourly oil expense. Literature 

MODEL C-2 


sitive over entire range from 
te hardest of metals without sdjust- tabulates and itemizes costs of owning, 
operating, and maintaining industrial 


ment. Non-injurious te work. 
OVER 40,000 IN USE trucks powered with electricity, gasoline, 
or propane. 
THE SHORE INSTRUMENT 
& MFG. CO., INC. 
90-358 Von Wyck Exp. 
Jamaice 35, N.Y 


25 MECHANICAL DEBURRING — 
Wheelabrator Corp, 1140 S Byrkit 
St, Mishawaka, Ind. 4-page illustrated 
folder (Mechanical Deburring News) 
describes and diagrams four methods and 
CIRCLE 286 READER SERVICE CARD gives examples of their application. Vari- 
ous types of equipment available include 
poe rma a . Wheelabrator airless blast machines, 
Techline barrel finishing equipment, Lorco 
vibratory machines, and Liquamatte wet 
blast equipment. 














26 PUILDING MAINTENANCE MAN- 
UAL — Johnson's Waz, Service 
Producte Division, Racine, Wis. 28-page 

illustrated manual explains characteristics 

all of 12 different floor surfaces; chart out- 

' ? * lines special precautions to be observed 

. | with each and lists types of products 

STE t : . recommended for their upkeep. Covers 
ce procedure for cleaning and finishing floors, 

! : | outlines day-to-day maintenance, discusses 

i special finishes, offers safety suggestions. 

Other sections deal with general cleaning, 

including walls, windows, and wash-rooms. 


SAVE } 2 VIBRATORY MACHINES—Almco, 
Queen Products Division, King- 

: | Seeley Corp, Albert Lea, Minn. Catalog 

TIME a a illustrates and provides technical informa- 

o tion on seven Vibrasheen machines with 

am < tub capacities ranging from % gal to 

+ 17 cu ft capacity. Pictures a variety of 


parts before and after finishing with Almco 
equipment and methods. 


28 FINISHING EQUIPMENT—Lord 
Chemical Corp, 2068 S Queen St, 


SET-UP, GRIND, CHECK, FINISH;)CHECK— York, Pa, page bulletin 1002 "covers 


Loreo and Techline equipment, 
and accessories. Data provided on barrel 


WITHOUT REMOVING THE TOOL, ONCE! finishing and wet blast equipment, media, 


compounds, and abrasives, magnetic and 
mechanical separators, dip and rinse tanks, 
and degreasers. 


The R-O comparator swings into the work as often 
as you need it for accurately checking progress of the 
grind —swings out of the way. Eliminates steps 
wasted traveling to and from a floor comparator. 

Now you can have the basic advantages of form 
relief sharpening: more cuts per grind, positive control 
of dimensions on steps, better cutter performance, etc. 
— plus the added time savings of comparator checking 
withoutremoving the tool—and you get the bonus of 
concentricity, assured by doing the jobin one chucking. 


R-O MANUFACTURING COMPANY 
31171 Stephenson Highway, Madison Heights, Mich. 
Please forward the R-O catalog 


{ 
| 
! 
UNIVERSAL Firm | 
FORM RELIEVING Address 
FIXTURE 
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You learn more as you get older, but by 
then it’s not important. 
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After hours? — sure You're not surprised at that because 
you know it’s when he (and probably you, too) concen- 
trates on the problems which are vital to his company’s 
continued successful growth. The day is filled with pro- 
duction crises, maintenance problems, personnel ques- 
tions, and committee meetings. It’s only now that he can 
really study the facts and decide what’s best. 

Right now he’s reviewing his machine tool inventory. 
He’s amazed at how old some of his equipment is getting 
to be. It seems only yesterday that he signed the purchase 
order for it to increase his capacity for World War IIL. 
But that was 1943, seventeen years ago! No wonder main- 
tenance is getting high and efficiency is dropping off. 


HOUR OF DECISION 


We've got a suggestion for this man (and for you, too). 
Attend THE MACHINE TOOL EXPOSITION — 1960 
and see for yourself why Modern Machine Tools = Pro- 
duction Efficiency. This exhibit, the first since 1955, is 
sponsored by The National Machine Tool Builders’ Asso- 
ciation* and will contain eleven acres of the U.S.A.’s, 
newest machine tools under power, cutting and forming 
metal to demonstrate 1001 ways to lower production 
costs. Can you afford to stay home? 

You're also invited to the PRODUCTION ENGI- 
NEERING SHOW on the Navy Pier. 

No extra registration needed. 

*The N.M.T.B.A. represents 90% of the U.S.A. machine tool industry. 


international 


Amphitheatre 


FORMULA FOR TOMORROW 


Chicago, Illinois 


Sept. 6-16 


THE MACHINE TOOL EXPOSITION — 1960 


For information write to 


NATIONAL MACHINE TOOL BUILDERS ASSOCIATION 


2139 Wisconsin Avenue, N.W. °* 


Washington, D.C. 





ED JOHNSON 


Furnace Application Engineer, 


reports... 


SINTERING 
GOES 
SCIENTIFIC 


The effective bonding of powder 
metal compacts is dependent on 
precise sintering temperatures, and 


the properly reactive furnace atmos- ; 
phere for each temperature range. 4 
To assure optimum results at low- 2 
est cost, Hayes offers both the right + 


furnace and the right atmosphere 


for any sintering operation, whether .; 
you're working with ferrous, non- : 
» ferrous, or refractory metals; stain- > 
less steel compacts; or cermets. {- 
Hayes furnaces and atmospheres * 


suitable for research, high-tem- 
perature, or production sintering, 
include: 

Type BA-M Pusher “Pilot Plant” Fur- 
nece. Controlled atmosphere heating and 
cooling . straight-through design. Man- 
ual or automatic operation to 2150° F., 


as 


—_ 











Conveyor Furnaces straight-through 
LAC and Humpback BAC — for continu- 
ous, automatic, sintering to 2100°F. Zone 
temp control. Burn-off sections. For stain- 
less steel, etc. 
Type BA High- 
Speed Pusher Fur- 
nace — wide-tem- 
perature-range fur- 
nace for sintering to 
2350° F. Available 
with automatic, elec- 
tro-hydraulic pusher 
system for constant 
time / temperature 


Type M-Y High-Temperature Furnace 
for uniform heat- 
ing of ceramic and 
metal compacts at 
temps over 3000° 
F Rosnemical —_ 
use with reducing 
atmospheres for 
close-control re- 
search or full-scale 
production 


Model HT/HV Vac- 
vum Furnace for 
high vacuum (0.1 


Siew 


se 


sintering special refractory metals—titan- 


sign, low voltage elements 


At phere Equip ¢... ammonia 
dissociators; endothermic, exothermic, 
nitrogen, forming gas generators; Molecu- 
Dryers for drying protective atmospheres 
to —100° F D.P. Designed for controlled, 
dependable operation 





RIS EDN 


Use Hayes experience and equipment to 
insure a “Results Guaranteed” solution 
to your heat treating or protective atmos- 
phere problem—to improve your product, 
reduce spoilage, or speed up production 
Write for details 


¢. 1. HAYES, inc. 


Estobished 1905 


837 WELLINGTON AVE. + CRANSTON 10, ®. 1 


it pays to see HAYES for metallurgical! 


yu ‘ ab. facilities, furnaces, atmos 
sas ond fl 1 dryers 
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micron), high temperature (3000° F plus) * 


ium, zirconium, tungsten, etc. High-speed >: 
heating and cooling cycles. Cold wall de- = 


Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


29 SAFETY WORK GLOVES—Ad- 

vance Glove Manufacturing Co, 901 
W Lafayette Blvd, Detroit 26, Mich. 12- 
page catalog illustrates and describes com- 
plete line in every style and fabric. Gloves 
are shown which are resistant to water, 
chemicals, oil, and heat. 


PARTS AND MATERIALS 


3 STRUBING—Wolverine Tube, Di- 
vision of Calumet & Hecla Inc, 17200 
Southfield Rd, Allen Park, Mich. 8-page 
brochure provides information on this 
combination of strip and tubing, a type of 
very light-wall seamless metal tubing. 
Produced by the company in most metals, 
it is processed in strip form and rolled 
up for compact shipment. Explains how 
mechanical techniques are used to expand 
the strip into tubular form, the alloys 
which are presently being worked on, 
method of fabrication, and size range. 


31 BRAKES AND CLUTCHES — 

Warner Electric Brake & Clutch Co, 
P-78, Beloit, Wis. Complete-line product 
brochure, “Tailored Torque,” explains the 
Warner’ Electric operating principle, 
describes several clutch, brake, and clutch- 
brake applications, outlines specific operat- 
ing advantages, and includes torque ratings 
and package dimensions. 


3 AC MOTORS — Sterling Electric 

Motors Inc, 5401 Telegraph Rd, Los 
Angeles 22, Calif. 56-page catalog il- 
lustrates and describes ac multi-shielded 
motors ranging from % to 200 hp. In- 
formation included for various modifica- 
tions, such as specialized mountings and 
enclosures, as well as the new Sterlicone 
multi-shielded drip-proof units. Pricing and 
dimensional data included plus selection 
and application information. 


33 SPEED VARIATOR—General Elec- 

tric Co, Schenectady 5, NY. 8-page 
bulletin GEA-7018 covers GE’s new Gen- 
eral Purpose Thymotrol speed variator, 
including details of standard and optional 
features. Describes the adjustable speed 
drive which uses the Thyratron tube to 
convert ac to de power. Suitable control 
is included in the panel to vary armature 
voltage and thus m--tor speed over a wide, 








an ty 


MEL 
MILLAB 


“I got my raise after convincing the boss thot 
| do two men’s work. Sorry | had to drag your 
name into it, Wilkins.” 





4 


_— EXCLUSIVE 


Synchro-matic 
and 
Synchro-shear 


... for jobs no other 
resistance welders can do 


THOMSON QUALITY is so important 
that we build our own transformers 
to assure maximum performance and 
reliability. For all AUTOMATED and 
HIGH-PRODUCTION requirements — 
either special or standard design — 
THOMSON QUALITY is within your 
budget. ATHOMSON quote will prove it. 


* patented 


Look for our nearest representative 
in the yellow pages or contact — 


HOMSON ELECTRIC WELDER COMPANY 
161 PLEASANT STREET, LYNN, MASSACHUSETTS 
Ufnew 2.7710 
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PARTS BY THE THOUSANDS... 
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Left to right: Plastic tubing, rings and formed spacers, coupling blanks, heavy pipe nipple blanks, standard pipe nipple blanks, 


Formed... Chamfered... Cut-Off 
on BARDONS & OLIVER Cutting-Off Lathes 


Superior Pipe Specialties Co., Chicago, 
reports a ten year profit success using Bardons & 
Oliver Cutting-Off Lathes. 


The firm produces parts for their hydraulic equip- 
ment plus a wide variety of products on a jobbing 
basis. 

Says Mr. Youhn, Factory Superintendent: 
“Bardons & Oliver Cutting-Off Lathes are the 
only machines of this type that will stand up 
under years of hard use. We are completely 
satisfied with them in every respect.” 





As the above photograph suggests, “versatility” J 
is the name for these Bardons & Olivers. They’re fies " OPERATING DATA 
unexcelled for forming, chamfering and cutting- 4. FROM SUPERIOR 
off tubular or solid bar stock. You realize extra Hs — Typsiet Dewte arvtiention 
profits by using these outstandingly rugged ma- - Eee Pee No. 32 — 4000 - ¥2” pipe nipples chamfered 
chines in your plant. Available in collet capacities . po gs Ea 
; : . ; : _ 34 — 1082 - 2” ipples chamfered 
from 2 to 16 inches, with automatic loading and — {ae sas & cutoff oe ee 
unloading equipment if desired. No wie > & pipe nipples chamfered & 
; i j cut-off. 
Bardons & Oliver, Inc., 1133 West 9th Street, ae Tolerances held on lengths: +.002" 
Cleveland 13, Ohio. rs : Average set-up time: 20 minutes 


Tooling 
High speed steel, carbide or roller cutter, 
depending on finish desired, material, oper: 
ations performed and lot size. 


Operators Required 
2 men operate 3 machines, including setup, 


loading, and unloading (With automatic hag- 
dling equipment 1 man can run 3 machines). 


Manufacturere of Turret Lathes and Cutting-Off Lathes 





Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


stepless range. DC motors used with these 
drives are specially designed to give max- 
imum performance on rectified power. 


34 TORQUE-LOCKING DEVICE — 
Formaprag Co, 23601 Hoover Rd, 
Warren (Detroit), Mich. 12-page bulletin 
pictures and describes dual torque-locking 
and positioning device to drive, position, 
over-run, and backstop in clockwise and 
counter-clockwise directions and, in addi- 
tion, automatically and positively prevent 
torque feedback from either direction. 
Specifications and applications covered. 


35 MACHINERY MOUNTS—Korfund 

Co, 48-39B send Pl, Long Island 
City 1, NY. 6-page bulletin K3C provides 
latest data on stopping vibration, shock, 
and noise transmission by using steel 
spring machinery mountings. Data tables 
give capacities and characteristics of 
Series L Vibro-Isolator, including sizes, 
load capacities, dimensions. Describes the 
many variations available in Korfund 
mountings to meet a range of difficult 
operating conditions. Typical installation 
arrangements illustrated. 


3 MOTOR SELECTOR—Howell Elec- 

tric Motors Co, Howell, Mich. 8-page 

brochure L-1661A contains illustrated data 

on complete motor and generator lines. 

AC motors range from 1/40 to 300 hp 

Cc fe) fw qy TA Pe T Q ad A Li TY ineluding complete line of standard motors 
plus designs for wide variety of special 

| applications. , Also lists horizontal-shaft 

A ™ Dd Mw ETALLU RG i CA Om” and right-angle gear-motors, coupled-unit 
speed reducers, generators, motor-gen- 


erators, frequency changers, and _ in- 


CONTROL in every ae rere 
| 3 TUBING—Pacific Tube Co, 5710 
step of processing | Smithway St, Los Angeles #2, Calif. 
20-page illustrated catalog 60 details ma- 
= +f ‘a terials, size ranges, mechanical and physi- 
cal properties, tolerances, lengths, specifica- 
sed. sul assure positive uni ormity | tions, material selection and applications 
of mechanical, pressure, and aircraft tub- 
from bar to bar—order to order ing. Both seamless and welded tubing are 
detailed is sections pertaining to carbon, 
alloy, and stainless steel grades. Shaped 


Four modern, well-equipped mills at Ambridge, tubing, small specialties, as well as 


section on special finishes, custom tubing, 


Pa.; Chicago, Ill.; Newark, N.J.; and Putnam, and bimetallic tubing are included. 


38 METER-RELAY—Assembiy Prod- 
ucta Inc, Chesterland, Ohio. 4-page 

‘ ‘ illustrated bulletin S-2-1 desaribes the 

all of your cold drawn steel requirements. CRMR, a new kind of meter-relay combin- 
’ ing continuous signal indication with 

: y reliable control action and instantaneous 

For the ; ; reset. Diagrams show how various circuit 
finest in components are affected during the opera- 


Cold Finished Steels tion. 

always... :# ~ | 

specify WYCKOFF! ——— | : 2 H > 
A. 


D Site 
wort ls lin 
\ o7. 


YCKOFF steet company 


GENERAL OFFICES: 
Gateway Center, Pittsburgh 30, Pa. 
Branch Offices in Principal Cities 
Works: Ambridge, Pa., Chicago, Ill., Newerk, N.J., Putnam, Conn. 


Conn., insure prompt deliveries and service for 














WYCKOFF STEEL PRODUCTS + Carbon, Alloy and Leaded Steels + Turned and 

Polished Shafting + Turned and Ground Shafting + Large Squares + Wide Flats up 

te 12%" x 2%" and 14” x 1%” + All types of Furnace Treated Steels including 
Carbon Corrected Steels y 


“What do you mean .. . ‘So this is a blue 
print?’ . . . Where did you say you served 
your time... ?” 
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39 BERYLLIUM TUBING — Superior 

Tube Co, 1568 Germantown Ave, 
Norristown, Pa. Data Memorandum 26 
gives complete information on available 
sizes and unusual properties of pure 
beryllium tubing. Included are its physical 
and mechanical properties and composition 
limits of the material from which the 
tubing is made. 


40 CLAMPS — Wittek Manufacturing 
Co, 4805-43 West 24th Pl, Chicago 
23, IU. 16-page illustrated booklet contains 
condensed information on many types of 
standard clamps for hose, flexible plastic 
pipe, and duct connections. A number of 
custom-made clamps for unusual applica- 
tions are also described and pictured. 


MEMOS 


by BESS RITTER 


One of the more important Greek 
inventions of the 5th century BC 
would never have come into being 
at all if the orators of the country 
hadn’t talked so much. This inven- 
tion was known as the clepsydra 
(water clock) and it was needed be- 
cause too many lawyers and too 
many orators made speeches at court 
and in the governmental assembly 
that lasted seven hours and more. 


The first such water clock was a 
simple container with a big hole at 
the top and a tiny one near the bot- 
tom, and water was poured in 
through the first hole. When it drib- 
bled out of the second hole and left 
the container completely dry, the 
speaker was supposed to conclude 
his speech. 


Consequently, he was very careful 
to use every precious moment that 
this device allowed him: If he was 
interrupted by a question from the 
audience, he would shout to the at- 
tendant, “Stop the water—please!” 
If this wasn’t permitted, and the 
question was a long one, this person 
was told very courteously but firm- 
ly, “Remember, Sir, you are in my 
water.” 


The Greeks also relished the little 
story about a boring orator who 
stopped every few minutes to take a 
drink, until an impatient listener 
shouted out, “Drink your water from 
the clepsydra—and you'll refresh 
your audience as well as yourself!” 








Eastman Kodak uses... 


FEDERAL-WARCO 


At Eastman Kodak, Warco straight-side presses 
turn out millions of close-tolerance, high-quality 
parts for Kodak cameras and motion picture 
projectors. 

Precision, quality and high volume are Kodak 
watchwords. Federal-Warco plays a vital role 
in helping Kodak meet its rigid production 
requirements consistently. 


THE FEDERAL MACHINE AND WELDER COMPANY 


Warren, Ohio 
~federal— 


WELDERS 
Ware: ® 
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“Revolutionary” surface grinding method 
combines accuracy, high productivity 


GRINDING 
METHODS 


The pump piston cover assemblies be- 
low illustrate how a new method grinds 
pieceparts to flatness tolerances of 
.0005", removing .004” of stock .. . at 
a production rate of 140 per hour! 
The high-production grinder—Mat- 
tison’s new rotary indexing model 
has a planetary head which orbits 
around the center point of work held 
by stationary fixtures as they index 
under the wheel. Here’s why this new 
method can economize your grinding 
for flatness. 
1 Equipment costs are lower because 
it is easier to revolve a spindle than to 
spin work with separate drives. 
2 Holding the piecepart stationary in 
its fixture keeps work properly oriented 
for simple loading, transferring, and 
unloading without danger of misloca- 
tion. The process is ideally suited for 
grinding from the rough on transfer- 
type machines. 
3 Continuous cutting, an advantage 
of the index-type worktable, increases 
machine use and production rates. 
4 Thin parts, normally resilient under 
a heavy cut, now can be ground ac 
curately.. The cylinder wheel covers 
a large work surface evenly, reduces 
pressure on any one section—virtually 
to zero as the machine sparks out 


Planetary principle 

speeds production 
Mattison’s planetary head grinder is 
similar in principle to cutting with a 
conventional rotary vertical spindle 
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Planetary head 
revolves as it 
rotates . . . finishes 
quickly to “tenths” 
flatness tolerances. 


PART PIECE 


INDEXING TABLE 


surface grinder. Instead of the piece- 
part spinning under a stationary spin- 
dle, however, it remains fixed and lets 
the wheel axis revolve around its cen- 
ter point at 60 rpm—approximately in 
the same speed at which work rotates 
on a standard machine. 

In the grinding job illustrated, work 
is held by almost zero clamping pres- 
sure. This prevents distortion, while 
holding the parts snugly against stops. 
Grinding pressure forces the parts 
down against locating surfaces of the 
fixtures. Loading and unloading are 
accomplished easily, even while work- 
ing at very high production rates. 

Either fixtures or magnetic chucks 
may be used, depending on the piece- 
part shape. Both methods orient work 
for other stations in index-type, 
around-the-table, or transfer-type ma- 
chines requiring vertical, horizontal, 
or angular-mounted grinding heads. 

Mattison’s 24AP planetary grinder 
uses self-dressing wheels. Once the 
wheel has been trued during initial 
setup, wear takes place evenly so that 
perfect flatness results. A post-process 
gaging system actuates an independ- 
ent automatic feed for controlling 
work size. 

The planetary wheel head houses 
either one or two spindles, depending 
upon production requirements. An 
auxiliary motor drives the spindle as- 
sembly through “V” belts, while the 
main wheel head motor powers the 
spindle itself through a timing belt, 
which revolves radially as it drives. 


Mattison No. 24AP permits combinations of 
grinding with drilling, boring, reaming, and tap- 
ping on such parts as electric motor frames, valve 
bodies, transmission housings, and engine blocks. 





Need integrated grinding precision ? 


If you need precision grinding inte- 
grated for assembly-line production, 
contact your Mattison representative 
or write to us direct for complete de- 
tails on the No. 24AP planetary sur- 
face grinder. 


MATTISON MACHINE WORKS 
Rociford, Illinois Phone: WO 2-5521 


- 5 HIGH-POWERED 
MATTISON PRECISION 
=~ SURFACE GRINDERS 
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Cincinnati Milling Machine Co has 
elected Philip O Geier Jr vice president 
and appointed him assistant general man- 
ager. He was formerly manager, Products 
Division 


Burg Tool Manufacturing Co, Gardena, 
Calif, has named Roland Hecker chief 
engineer. He was formerly associated 
with Lodge & Shipley Machine Tool Co, 
Cincinnati 


NAMES IN THE NEWS... 


Abbey Etna Machine Co, Perrysburg, 
Ohio, has appointed Stanley L Nitk- 
iewiez vice president, engineering. 
V H Sanner has joined the company 
as director of sales. 


American Machine & Foundry Co, 
New York, has named E M Lester 
head of the Buffalo Division plant. 
Mr Lester is director of manufactur- 
ing for the AMF Government Prod- 
ucts Division. 


Cleveland Cap Screw Co has elected 
Thomas A Fribley president of the 
firm. Formerly executive vice presi- 
dent, he succeeds his father, Joseph 
W Fribley, founder of the company, 
who died June 6. 


Morton Manufacturing Co, Muskegon 
Heights, Mich, has elected Jack E 
Morton vice president, purchases. He 
was formerly assistant secretary. 


Vickers Inc, Detroit, has appointed 
Duncan B Gardiner manager, cor- 
porate engineering. He was previ- 
ously director of research and de- 
velopment. 


Worthington Corp, Harrison, NJ, 
has appointed Eric A Bianchi gen- 
eral manager of the Mason-Neilan 
Division, Norwood, Mass, manufac- 
turer of automatic valves and instru- 
ments. Mr Bianchi has been vice 
president, engineering and manufac- 
turing, of the division since 1956 


Gisholt Machine Co, Madison, Wis, has promoted Werner I Senger (left) from vice 
president in charge of balancing to vice president, engineering. George M Class, a 
vice president in charge of engineering since 1955, will now devote his efforts to in- 
creased customer relations, patent administration, and special projects as well as serve 
in a general advisory capacity. John C Weston (right), chief inspector, has been ap- 
pointed production manager to succeed Woodbridge Bissell who has retired 
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Brown & Sharpe Manufacturing Co, 
Providence, RI, has announced the re- 
tirement of James Meehan after 43 years 
of service with the company. In 1948 he 
was placed in charge of grinding machine 
sales and two years later was named di- 
rector of grinding and milling machine 
sales. During the past five years Mr Mee- 
han has been assistant to the general 
sales manager of the Machine Tool 
Division 


when it became an operating division 
of Worthington. 


Minneapolis-Honey well Regulator Co 
has named Charles S Marshall manu- 
facturing superintendent of the Rubi- 
con Division, Philadelphia producer 
of precision calibration and test in- 
strumentation. 


Chrysler Corp has named W C Mc- 
Donald chief engineer of the Marine 
and Industrial Engine Division. Pre- 
viously resident engineer of the 
Chrysler Mound Road engine plant, 
he succeeds H D Peacock who has 
resigned. 


Norwalk Powdered Metals Inc, Nor- 
walk, Conn, has elected Roy Jamison 
a vice president of the company. He 
was formerly associated with Hoe- 
ganaes Sponge Iron Corp. 


American Drill Bushing Co, Los An- 
geles, has named Andrew M Mezey 
midwest manager. He was formerly 
associated with the J H Williams 
Division of United Greenfield Co. 


American Can Co, New York, has 
elected Roy J Sund president to suc- 
ceed William C Stolk: who has been 
named chairman and chief executive 
officer. Mr Sund has been vice presi- 
dent in the corporate executive de- 
partment and general manager of the 
Marathon Division. He is succeeded 
in the latter post by Donald A Sny- 
der, formerly assistant general mana- 
ger at Marathon. 
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/ 4 iXi 75 horizontal optical jig borer | 


increased : : ad a 
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VERSATILITY 
PRODUCTIVITY 


oh 
rie 


1° Automatic positioning can be changed instantly 








to manual operation 
)® Projected optical setting — direct reading to .00005” 
for linear motions and 1 sec. of arc for built-in rotary table. 
_ Linear optics provided with adjustable zero reference 
® Simplified controls functionally arranged for 
| greater operating speed and efficiency 
e 3° diameter boring spindle : 
| © Increased capacity: table size 3954" x32"; 29%" cross travel; ~ 
23%," longitudinal travel; 255.” vertical travel ; 
» © Hydraulic feeds and infinitely variable spindle speeds 
| © Rear support optional 


— 


MBI has engineers available for consultation, guarantees 
service by factory trained staff, and stocks spare parts 
in New York.—Join the long list of leading aircraft and 
manufacturing plants throughout the United States which 

are using the horizontal optical jig borer. 


Demonstrations upon request 
at our conveniently located 
demonstration centers. 


. 


XY Ge 5 ae Bae ob. 20) <4 IMPORT LTD. 
\ DIVISION OF MACHINERY BUILI 
175 Grand Concourse, Bronx 51, N. Y 


Swiss Accuracy plus U.S. Know-how 





NAMES 
IN THE NEWS... 


Praic & Whitney Co, West Hartford, 
Conn, has named Paul N Stanton vice 
president, marketing. He was formerly 
general sales manager of Clearing Ma- 
chine Corp, Division of US Industries, 
Chicago 


US Industries Inc, New York, has 
named Hugh C Bream president and 
general manager of Western Design, 
Goleta, Calif, division which designs 
and manufactures advanced elec- 
tronic and electro-mechanical sys- 
tems and components for aircraft and 
missiles. Previously manager of the 
division, he succeeds C W Sponsel 
who has resigned. 


Canadian Clark Ltd, St Thomas, On- 
tario, has elected Clarence E Kille- 
brew president to succeed George 
Spatta, named board chairman. Mr. 
Spatta is president of Clark Equip- 
ment Co, the parent firm in Bu- 
chanan, Mich. Mr Killebrew is a vice 
president of Clark Equipment and 
general manager of its Construction 
Machinery Division. 


Black & Decker Manufacturing Co, 
Towson, Md, has named Thomas J 
Bennett general sales manager of 
Master Power Corp, Bedford, Ohio, 
subsidiary. Edgar D Mcintosh suc- 
ceeds Mr Bennett as central district 
manager, headquartered in Cleve- 
land. 


Oakite Products Inc, New York, has 
appointed Daniel B Lamb Detroit di- 
vision manager. He replaces Thomas 
R Smith who is retiring after 19 
years as head of the division. 


Hurd Lock Manufacturing Co, Al- 
mont, Mich, division of Avis Indus- 
tries Inc, has named Carl Demrick 
president. Mr Demrick was formerly 
president of the Amplex Division of 
Chrysler Corp. 
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Producto Machine Co, Bridgeport, Conn, | 
has appointed David E Glass sales mana- | 
ger of the Machine Tool Division. Prior 
to joining Producto Mr Glass was New 
England sales manager of Consolidated 
American Machinery Co in Hartford 


DI-ACRO ROD PARTER 
cuts off 3,250 pieces/hr. 
for Geometric Stamping Co. 


Ford Motor Co has named Herbert L 
Misch chief engineer of the product and 
production engineering office of the Met- 
al Stamping Division. Formerly execu- 
tive engineer, current car, in the Ford 
Division product engineering office, he 
replaces H C Grebe, appointed chief en- 
gineering consultant to the Metal Stamp- 
ing Division 


General Electric Co has appointed 
William B Boyd manager of manu- 
facturing for the Specialty Trans- 
former Department, Fort Wayne, 
Ind. He succeeds J Richard Garvin 
who has been named manufacturing 
manager for the Specialty Motor 
Department. 


Kaiser Aluminum & Chemical Corp, 
Oakland, Calif, has appointed Robert 
P Jensen manager of industrial foil, 
laminations, and containers. Robert 
H Lucas succeeds Mr Jensen as in- 
dustrial foil and container sales man- 
ager. 


Macco Products Co, Chicago manu- 
facturer of lubricants and cleaning 
compounds, has appointed Arthur A 
Warford to the newly created post 
of manager, customer service. Be- 
fore joining Macco Mr Warford was 
chief chemist for Core-Lube Inc. 
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About 11% million pieces of bar stock are parted off each 
year on a Di-Acro Power Rod Parter at the Geometric 
Stamping Co. Div. of Euclid Stamping Co. in Cleveland. 
Twenty-foot lengths of 5/16” cold drawn steel are cut to 
7” pieces at a rate of 3,250 pieces per hour. 

“Instead of investing in a single purpose punch press 
die,”’ says Donald Boyd, methods engineer, “We picked 
the power parter for its versatility. On this job and a 
variety of other work the power parter has increased pro- 
duction two times—it’s actually twice as fast. Incidental- 
ly, there has been little or no maintenance other than 
periodic lubrication and resharpening of die heads.” 

For your bar stock up to 5%” in diameter, investigate 
the Di-Acro Rod Parter. Speedmatic gauge cuts as fast 
as operator can feed. Minimum distortion—pieces can be 
threaded without de-burring. One standard die cuts 
eleven sizes. Special square, hex and other heads. 


DI-ACRO HAND OPERATED ROD PARTER 


Same size-range and accurate parting as power parter. Ejecto- 
matic gauge automatically clears die after es cut. 


For Sao bee booklet, * pinanty S Guide to Rod Parters,”’ consult yellow 
Tools for your nearest Di-Acro 
| > a ere or = us. 


pronounced die-ack-ro 





O’NEIL-IRWIN 
MFG. CO. 


405 Eighth Avenue * Lake City, Minnesota 
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POWER PERSONIFIED 
SAJO No. 2 Vertical Miller 


Just a glance at this rugged machine confirms 
its ability to perform with ease the most 
demanding jobs. Sajo’s swivelling head, power 
feed to quill and unrivaled spindle construction 
combine versatility with unsurpassed too! room 
accuracy. 


Also available — 
Horizontal Millers 
Plain and Universal 


Ne. 2 Vertical — 
table size: 52” x 

7¥2 and 142 HP a. 
rapid power traverse 


76-F Mamaroneck Avenue White Plains, New York 
CIRCLE 298 READER SERVICE CARD 


FOR MORE 
PROFITABLE 
Since 1865 GRINDING 


For toolroom or job shop this MSO Universal Grinder with 7” x 12” 
capacity is unexcelled in sensitivity, accuracy, finish. 





MODEL FMES 

a true Universal Grinder 
with compound swivel 
wheelhea 

fine in-feed to .00005” 


Whether for 
toolroom 
or production, 
MSO offers 
e complete line of ‘ Automatic cycling 
precision grinding machines + Precimatic sizing 
with features such as: + Electronic Match Grinding 


WRITE FOR LITERATURE ASK FOR REFERENCES 
When only the best will do, check MSO first 


@ austin industrial corporation 


76-F Mamaroneck Avenve White Plains, New York 











| 


NAMES 
IN THE NEWS 


Bendix Corp has appointed Brian A 
Wilson manager, western region, for 
the Bendix Filter Division. He will 
operate out of the West Coast re- 
gional office at Van Nuys, Calif. 


Haloid Xerox Inc, Rochester, NY, 
producer of copying machines, has 
named William C Allen vice presi- 
dent in charge of machine manufac- 
turing. He was formerly director of 
manufacturing for International Tel- 
ephone & Telegraph Corp. 


Kempsmith Machine Co, Milwaukee 
manufacturer of milling machines, 
has appointed Harry Mussun direc- 
tor of machine tool sales. 


Cleveland Graphite Bronze Division 
of Clevite Corp has appointed W D 
Cowgill general sales manager. He 
was formerly Detroit district sales 
manager. 


Snap-Tite Inc, Union City, Pa, pro- 
ducer of special purpose couplings, 
has appointed George A Clark gen- 
eral manager. He will continue to 
serve as treasurer. 


Parker Rust Proof Co has named 
Alexander Wilson assistant mana- 
ger of the western regional office in 
Chicago. He has been associated with 
the firm since 1953. 


P R Mallory Co has named J R 
Roberts Jr president of Indar Corp, 
Indianapolis subsidiary which spe- 
cializes in manufacture of powder 
metal parts. Mr Roberts was manu- 
facturing superintendent and chief 
industrial engineer for Mallory Met- 
allurgical Co prior to his move to 
Indar. 


Arguto Oilless Bearing Co, Phila- 
delphia producer of oil-impregnated 
plastic alloy bearing material, has 
named James F Nicholas chief en- 
gineer to head the new product de- 
velopment program. Mr Nicholas has 
been associated with Philco Corp, 
Keasby & Mattison Co, and for the 
past several years has been an en- 
gineering consultant. 


OBITUARY 


Walter H Geier, a former director of 
the Cincinnati Milling Machine Co, 
died June 16 at his home in Cincin- 
nati. Mr Geier was the last of four 
brothers who were active in the de- 
velopment of the firm. Their nephew, 
Frederick V Geier, is now chairman 
of the board. 
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Want low-cost parts finishing? 
NOW— CHOOSE FROM 


NEW ALMCO 
VIBRASHEEN MACHINES 


TO DO YOUR 


® DEBURRING 

® DESCALING 

® BURNISHING 

@® SURFACE REFINEMENT | 
@® CLEANING 


10 to 100 Times 
FASTER! 


7 SIZES FOR EVERY JOB REQUIREMENT 


Tub Size, Inside 
Width Height 


Tub Capacity 





Length 





¥% gallon 7” 4%," 6” 
1 cu. ff. 12” 12” 12” 
2% cu. ft. 15” 16” 182” 
5 cu. ft. 31” 7 19%" 
7 cv. ft. 31” 17” 222” 
12 cu. ft. 35” 25” 30%” 
17 cu, ft. 47” 25” 30%” 














IT’S A FACT! With the seven (7) new 
Atmco Vibratory Machines, you can 
expect finishing time cycles 10 to 100 
times faster than with standard hor- 
. izontal barrel finishing equipment. It’s 
a significant production break-through, made pos- 
sible by creating constant vibratory motion to 
activate the entire mass of media and parts in the 
finishing container, as compared to only 20% acti- 
vation with conventional barrel finishing methods. 
The uniform vibratory motion of the media in recessed 
areas, blind holes and small I.D. dimensions make 
it possible to obtain optimum results on a mul- 
titude of applicable parts with intricate configura- 





NEW PRODUCTS 





ALMCO'S NEW PRODUCTS 


New Almco Album describes the latest 
in metal finishing hi thod 
and media. Write today for free copy! 
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New VT-72 Vibrasheen being un- 
loaded into optional hoist-pan. 
Note convenient height of controls. 


tions that can not be completely processed in 
standard horizontal barrel machines. 

What’s more, this amazing metal finishing machine 
only requires 50% of the floor space that is taken 
up by any other machine of this type with a sim- 
ilar capacity. Time and motion is at the absolute 
minimum with all convenient operating conditions. 
Tub features. Holds a 21% cu. ft. load of parts and 
media. Equipped with vibrating mechanism adjust- 
able for impact range of from 600 to 2550 lIbs.; has 
a vibration frequency of 3380 rpm with variable 
drive optional. Pivots through 180° arc. Lined with 
tough 3%" plastisol. Quick-acting cam-lock drain 
door facilitates flushing of tub. 


Investigate today, the ALMco Vibra-Sheen way! 


ALMCO 


Queen Products Division ¢ King-Seeley Corporation 
57 E. Main St. ¢ Albert Lea, Minnesota 


SALES AND ENGINEERING OFFICES: Chicago, Detroit, Los 
Angeles, Newark, New Haven, and Philadelphia 


IN ENGLAND: Almco Division of Great Britain, 
Ltd., Bury Mead Works, Hitchins, Herts, England 
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. 
Only Johnson offers ai// of the * 

outstanding construction features . 

and performance advantages — ar ; 

a lower initial price. ~ 

Why pay more when you can . 

>. 
have the best for less ? Compare ° 

ly Johnson saws with others costing 
JOHNSON MODEL J A big, rugged sew hundreds more, and you'll find . 
thet. cuts or hing anywhere 10 roun ©] A $0 ov 6) n | ; ° 
oat Gene, haces anccnstdn ea ee ogee he ate te - that only johnson delivers the $ 
Available in wet or dry cutting models life-long, maintenance-free effici- “ 
able speed drive and optional equipment n rr r @ ° 
ency you've always wanted. . 

Immediately available in five ~ 

high capacity models to meet any : 

metal cutting requirement—effici- . 

— 7 ently and eco- “ 

nomically. 
> 

— . 

[ 7 
. 

> 

. 

>. 

. 

>. 

> 

. 

. 

>. 

. 

. 

. 


a 


(i 


IN “MOBILE” MODEL Mo Same husky 
JOHNSON ADJUSTABLE STOCK STAND c acity « B. but wheel-n ) 
necessity for operational safety and produ ast < ability d rs r out 
tion efficiency Solidly built, easily adju . ‘ hendle. power e. too ry ri 
even under lood. Proctical and inexpensiv on ond acc < 
Eastern Distributor Mid Western Distributor Western Distributor 
R. J. R. Kelly Co. W. Q. Lundmork Hestings Distributors BAND SAWS 


Hole Bidg., 51 Main St. 75 N. Broadway 1605 Solano Avenve 
East Orange, N. J. Des Plaines, til. Berkeley, Calif. Albion, Michigan 
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The INSIDE STORY |g BB count 2,000 


2 oz. pieces 


about fee in less than 
NATIONAL Keyseating Millers | (Rim one minute 
jee DETECTO 


COUNTING SCALE 


NATIONAL Keyseating Millers are designed 
for milling internal keyseats ... in one cut... in 
offset holes . . . with parallel sides . . . partly through 
holes .. . of standard width and depth . . . in holes 
that are closed at one end. . . and many other opera- 
tions. A demountable guide on body of Miller enters 
keyseat being milled assuring straight keyseat in per- 
fect alignment with the axis of the bore, thus making 
it unnecessary to clamp work to drill press table. 


CUTTERS are made from high speed steel which are 
hardened to Rockwell specifications and accurately 
ground to size. Tops of teeth are staggered to break 
chips which reduces strain and wear on both cutter and 
driving pins. It will pay you to put National Keyseat- 
ing Millers on the inside of your next keyseating job. 





A he iL WRITE TODAY 29 agalll 
MACHINE ppelers co. po fomg dol 0, < ™ Find out how Detecto can streams 


" ‘ line your plant operation. Write to... 
CINCINNATI 22, OHIO q DETECTO SCALES, INC., Dept. MA-8 


540 Park Ave., Brooklyn 5, N. Y. 
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imaclatiiels) 


ROTARY 

MILLING 

TABLES 
MODELS 12”, 15’7 DIAMETER 





WORM and SHAFT One piece — Hardened and Ground — Alloy Steel. 
GEAR Normalized cast iron fastened to table and ma- 
chined to extremely close tolerances. 
Worm can be disengaged to facilitate set up. 
Adjustment has been provided for the following: 
Features worm end play, table radial play, table thrust, 


backlash of worm. 


GRADUATIONS Table graduated every degree, dial every minute, 
adjustable zero mark, adjustable dial. 


assure BEARING Anti-friction, adjustable roller bearing for radial 
play, adjusting thrust washer for end play. 


ee LUBRICATION Worm and gear immersed in heavy oil, oil cups 
The Most for center bearing, table base surface, etc. Unit 
completely sealed against foreign matter. 
for the LOCKING Two non-influencing locks are provided. 


ACCESSORIES Tail stocks, centers 90° angle plate, hold downs 
and handle clamps, indexing attachment and in- 


Least” dex plates. 


Consult us or your nearest dealer for further details 


ehort MACHINES, INC. 


Bridgeport, Connecticut 


Manufacturers of High Speed Milling Attachments ond Turret Milling Machines 
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NEW -or1960 


© New Improved Design 

@ Increased Durability 

@ 1” Shorter over-all height 
@ Full adjustment for wear 


PYM tela lil: Mal-tele! 
That Won’‘t Face 
Is OBSOLETE 
Boring, Facing, Grooving, 


Turning—All in One Toolhead 
“As it should be” 


SIX SIZES AVAILABLE 
Write today for full details 
CHANDLER TOOL CO. 





“i _ 





Muncie, Indiana, U.S.A. 


CrandterDunterx 


COMBINED BORING AND FACING OMBINED BORING AND FACING TOOLHEADS 
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olZE CONTROL CO. 


CHICAGO 
Precision Gages 

















TT 
RX es tia, / 
\V 4 6 "4 


CHICAGO 
METERS + TEST EQUIPMENT 
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i ? 
NEW small ZAGAR 
HOLDING FIXTURES... 


designed for 
Small Indéxing Tables 


Closer spacing of several fix- 
tures OW small index tables is 
now ‘possible with Zagar’s new 
line. Height: 2%"; flange area: 
3%*"dia, Horseshoe handle has 
hardened operating cam button. 
Take advantage of automatic 
small parts machining at low 
cost. 


Write for 
Spex Sheet A-7. 


23886 Lakeland Bivd., Cleveland 23, Ohio 
QF inCORPORATED 
USE MORE SPINDLES TO DO MORE WORK 
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aluminum 
weldments 


—in close 
tolerance 
components! 


Since the early days of electronic 
computers and the adoption of 
lighter weight ALUMINUM in the 
manufacture of component frames, 
precision tolerances required in the 
development of modern electronic 
computer devices have posed a 
serious problem 

Out of the experience of many years 
of component building for a large 
manufacturer of business machines 
and computer devices, Marathon 
Industries has developed unique 
methods and equipment for welding 
ALUMINUM within exceptionally 
close tolerances 

if you have a weldment problem in 
ALUMINUM—or with any metal— 
write or call your nearest 

Marathon Industries branch, TODAY! 


COMPLETE METAL FABRICATION, ELECTRONIC ASSEMBLY 


M MARATHON INDUSTRIES, INC. 
59 Huntington St., Cortiand, N. Y., Skyline 6-2866 
Lexington, Ky., Phone 5-0020 
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At Raytheon Mfg. Co.... 


CTatareliare: 
materials 


to fine tolerances! 


alelaent-iaaelels 


ad-laat-l + Te] 
ex emely LOUPRTI 


fathai 


ala 


re sTtand 
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1 abrasive wheels « 


Camt riag 


Ciimeciaialeliarca' 


am eit-laearciae, 

ng: Disks measuring 
tolerance of 

002", paralleli 


of 48 per h 


MACI 


e 39, Mass., U 


BLANCHARD 
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Save up to 50% in setup time 


STRIPPIT 
work holders 


for short run welding... 
soldering... brazing 


Miniature 


These new Strippit Work Holders and 
Clamps provide the fastest, most econom- 
ical method for accurate, positive work 
positioning where volume does not justify 
the cost of permanent jigs. 


in the shop or on the job 
site, Strippit Holders and 
Clamps make short work 
of positioning and hold- 
ing pipes, rods, tubes, 
plate, bars and other 
structurals — in almost 
limitless patterns and 
combinations. 


Woodruff & Stokes now offers end 
mills in a variety of sizes up to 
0.125-inch maximum. All end 
mills are two-flute, right-hand 
spiral, and will be ground to any 
desired diameter. These tools are 
made of M-2 type high speed steel. 
Perfect concentricity is maintained 
between shank and cutting diam- 
eters. The diameter of the cutting 
end can be held to a tolerance of 
+.0001. Delivery approximately 
2 to 4 days. 


For complete informa- 
tion on the special tool 
design services of 


AY Woodruff & Stokes, 
7 y\) | write to: 


WOODRUFF & STOKES CO. 
THREE TYPES OF HOLDERS — easily combined for multiple joints: 

1, ADsusTaBLE — clamping faces can be set at any angle from 

0° to 180° by calibrated dial and single, quick-locking handle. 

2. RIGHT-ANGLE — clamping faces permanently fixed at an exact 


90° angle for all types of right-angle joining. CIRCLE 311 READER SERVICE CARD 


EXPLOSIVE 
FORMING 





3, strRaiGHT — with clamping faces accurately aligned for in-line 
butt joints. Two holders quickly locked into position 
for T-joints. 

STANDARD AND QUICK-ACTING CLAMPS — in 4” and 6” capacities — standard 
only in 3”. Aluminum alloy frames, copper-plated screws. Hold work 
rigidly without springing or breaking. Quick-acting types have trigger 


for instant setting or release. 

LIGHT, STRONG ALUMINUM CONSTRUCTION — high strength aluminum alloy 
construction means easier handling plus faster heat dissipation. All 
clamping surfaces precision machined. 

PERMANENTLY SPATTER-PROOF — aluminum alloy frames on all Holders and 
Clamps permanently resist weld spatter. All steel parts on Clamps heavily 
copper plated. 

write TroDpAY — for complete information, illustrated literature and the 
name of your nearest welding supply house handling Strippit Work 
Holders and Clamps. 


ngage WALES STRIPPIT inc. 


ee 200 Buell Road . 


sree? 
In Canada: Strippit Tool & Machine Company, Brampton, Ont. 
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Akron, New York 








Detailed techniques on high-energy- 
rate forming from four major 
sources: one on general theory, one 
on aircraft applications, one on 
tube forming and one on cup form- 
ing. . . . Fully illustrated, twelve 
pages, 30 cents per copy. 


Reader Service Dept. 


American / Metalworking 
Machinist / Manufacturing 
330 W. 42 Street 
New York 36, N. Y. 
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PIONEER iim 


in the production of gage blocks methods and equipment, 
developed by Webber, are 


made of solid Chrome Carbide essential for processing a 


substance as hard as Chrome 


and internationally known as Carbide. This diamond-hard char- 
acteristic gives “CROBLOX”’ fan- 


aa aa 
C R @) BE, L rep 4 tastic resistance to wear and corrosion*. 


Users report that ““CROBLOX” retain their 

accuracy from 30 to 70 times longer than 

standard steel blocks, and as a result are much 
more economical to use. 


*30 times more corrosion resistant than 18-8 Stainless Steel. 


Available in three accuracies — 
: A , | .000004”, —.000002”; 
g g r . AA, nO)0)0)0 07 sae 


e7-Yeq 3 COMPANY “Laboratory Master’, © .000001”. 


12901 Triskett Road + Cleveland 11, Ohio * Telephone CL 1-1200 
PIONEER in the production of Chrome Carbide Gage Blocks—’*CROBLOX” 
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A simple, effective, low cost 


ANTI-CORROSION TREATMENT 
during storage, production and shipment 


FORMULA 3°36 METALS INDUSTRY 


A molecular film that first displaces moisture from 
grain boundaries, pores and cracks and then seals 
the surface against corrosive action, CRC 3-36 
keeps metal surfaces new. Easily applied by spray, 
brush or dip, CR > 3-36 never becomes hard or 
brittle, normally need not be removed when metal 
is subsequently processed. Non-irritating and non- 
toxic to humans, has faint pleasant odor. 

Also preserves tools, dies and fixtures, loosens 
*‘frozen’”’ parts, has beneficial lubricating effect. 


Send for free copy of CRC 3-36 Bulletin which gives complete 
product specifications and describes cost-saving applications. 


CORROSION REACTION CONSULTANTS 


Specialists in Anti-Corrosion Treatments 
116-D Chestnut Street, Philadelphia 6, Penna. 
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"WILSON PORTABLE CINE 1885 
PNEUMATIC TOOLS BOYE AND EMMES LATHES TURN COSTS DOWN* 





7 1895 ngle Back Gear Cone Lathes 
1900 | QuitkChange Gearbox 


1910 | Double Back Gear 

1920 | All Geared Headstock 

1930 | Anti-Friction Bearitys 
1940 | Steel Vees — High Spedds 


1950 Tracer Controlled i 


HORIZONTAL GRINDERS DIE GRINDERS 7 
Ask about it 
: Write about it 


Come see it 


*Write for interesting booklet 
“Engine Lathe Evolution.” 



































VERTICAL GRINDERS DRILLS ~ 





. 


Lightweight Powerful-Compact 


All Wilson portable pneumatic production tools are de- 


a oem 4 

signed for easy handling. These lightweight, compact , 
tools are production time savers on a wide range of work. BOUE & EMIMES 
Catalog PT-58 gives all the facts. Write for your copy. 
Twe08 MACHINE TOOL COMPANY 
125 CALDWELL DRIVE 


THOMAS C. WILSON, INC. CINCINNATI 16, OHIO 


21-11 44th Avenue, Long Island City 1, New York MACHINE TOOL CENTER of the WORLD 


BETTER TOOLS FOR BETTER WORK 
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WHICH JOB WOULD YOU TAKE? 


If you’re like most of us, you’d take the 
job with the more tempting salary and 
the brighter future. 

Many college teachers are faced with 
this kind of decision year after year. In 
fact, many of them are virtually bom- 
barded with tempting offers from busi- 
ness and industry. And each year many 
of them, dedicated but discouraged, leave 
the campus for jobs that pay fair, com- 
petitive salaries. 

Can you blame them? 

These men are not opportunists. Most 
of them would do anything in their power 
to continue to teach. But with families 
to feed and clothe and educate, they just 
can’t make a go of it. They are virtually 


forced into better paying fields. 

In the face of this growing teacher 
shortage, college applications are ex- 
pected to double within ten years. 

At the rate we are going, we will soon 
have a very real crisis on our hands. 

We must reverse this disastrous trend. 
You can help. Support the college of your 
choice today. Help it to expand its facili- 
ties and to pay teachers the salaries they 
deserve. Our whole future as a nation 
may depend on it. 


It’s important for you to know more about what 
the impending college crisis means to you. Write 
for a free booklet to: HIGHER EDUCATION, 
Box 36, Times Square Station, New York 36, N.Y. 


HIGHER EDUCATION 


Sponsored as a public service, 


in co-operation with the Council for Financial Aid to Education 


ad 
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The Place of New Friendships 
Between Customers and Producers 


of the Five Continents. 


2,500,000 Visitors from 45 Countries. Ex- 
hibitors from all Parts of the World. 


} 


Total Exhibition Area—572,000 sq.yards 
Covered Exhibition Area—82,500 sq.yards 


“V 





INTERNATIONAL 
TRADE FAIR-BRNO 


CZECHOSLOVAKIA 
11th-25th September 1960 


43 


Products of the engineering and metallurgical industries, raw 
materials, semi-manufactures and durables are displayed by 
exhibitors from all parts of the world. 
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Purpose Cs 
‘Ee 


Gears for general purposes or highly specialized applications 
are all in the day's work at Stahl. Representative of the pain- 
staking precision embodied in ALL Stahl gears are these steel 
spurs—54” O.D., 9” F., 6%" B., 52 T., 1 D.P., and steel spur 
pinions— 14” O.D., 9” F., 6” B., 12 T., 1 D.P. Teeth are flame- 
hardened. Be sure of unfailing 

accuracy and prompt delivery — 

get Stahl’s estimate. 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 
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SirEELS 
EXTRA HEADERDIE (type W1-2D) 
The fastener industry’s 
first choice die steel 


Product of Skilled 
American Workmen 


Pry 
420 Lincoln Highwoy 


Chicago Heighté: Ilinois 
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SEARCHLIGHT SECTION 


SEARCHLIGHT SECTION RE-B 3 ILDING 


ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 











Listed below are used, surplus new and rebuilt 
machine tools or services as advertised in this section. 


The numbers after the advertiser's name, indicates 
the products or services offered by the advertiser. 


. Accessories 27. Honing & Lapping Machines 
. Aatomatics 30. Lathes 
. Bending Machines 36. Milling Machines 
. Boring Mills 40. Planers 
. Broaching Machines 43. Press Brakes . Runout 
. Centering Machines 44. Presses tially Ew a kg —— 
. Cutting Off Machines 49. Roll Formers Retematie: ame 8 spindle Conomatic, late 
‘ Drilling & Reaming Machines 51. Saws | og ag A 9 Gate op SF Se pret 
A Electric Motors 53. Shapers x ee 04 stroke American, duplex, vert 
. Engraving Machines 54. Shears cutee’ 
. Gear Cutting Machines 60. Threading & Tapping Machines cris 6, Sungstrand 6° x at Bio eaner Bree. 
. Grinding Machines 63. Welding Equipment ori, “M ae cok, Mateo Weleunit, too ww, te 
rautic 
Drill, Multiple, No. 2 Baush 24 spindle, rectangu- 
(— ADVERTISER Page No. KEY TO PRODUCTS OR SERVICES » alll, “Mantel, 8-18" colume Clacincst! Blekferé 


Andrews Tools & Machinery Co., rile Sensitive, 25” swing, No. 2, type B, style 
dward 214 30 MAG Avey single spindle 





Drill, Sensitive, | 24” -- 4 No. 3B/2 Edlund, 2 
Cincinnati Machinery Co. 214 6, 16, 25, 30, 40 Drill, Upright, “24° Cincinnati Bickford sliding 
Cook County Machinery Co. 214 30, 36, 49, 51, 53, 54 och me ts he cher auitigle wladie, vertl- 
Eastern Machinery Co. 214 30 Engraver, Me Model BL 2416 Pratt & Whitney Keller, 
Electric Equipment Co. 215 1, 17, 42, 63 A. ae bevel gear 
Hyman & Sons, Joseph 213 43, 44, 54 goat Shaver ozs, Sco" na mine new 4 
Industrial Plant Corp. 214,215 25, 54 Grinder, No; 2 Cincinnati contertess, Filmatie 
Midwestern Machinery Co. 215 6, 7, 16, 25, 30, 36, 44, 51, 54, 63 4, gags tagence tee 
Miles Machinery Co. 213-2, 4, 6, 7, 9, 13, 16, 18, 24, 25, 27, 30, posed spindle double dise 
36, 40, 44, 49, 51, 53, 60 grinder. Taternal, "ho. 7243 Wenld Gasematie 
National Machinery Exchange 213 30, 44 a ert Cc, Sype HRS eS. “Colman hen, 
Radax Manufacturing Co. 215 2 Grinder, “heinecker vertical spindle precision, in- 
\_ Stenderd Machinery & Supply Co. 215 25 J Hone. Ne. 2 ‘inom, hydraulic, single spindle, 
Lathe, “Automatic, Model 10 x 34” Sundetrand, new 


Lathe, Engine, 16” x 58° ce American Pacemaker 
Lathe, Production, 15° x 30” ce Lipe Carbomatic, 
hydraulic 


- s 
IGH OVER 1,000 NEW AND USED 
is Equipment Locating nines PN. MACHINE TOOLS IM STOCK 
. 
j TE OR LATES - )_K 


"No Cost or Obligation"’ ‘ = 

This service is aimed at helping you, the reader of “SEARCHLIGHT,” to locate rebuilt RY DA 
and used machine tools and equipment, not currently advertised. (This service is for MILE S _ sipinges 
USER-BUYERS only.) No charge or obligation. 2039 EAST GENESEE * SAGINAW, MICH. PL. 2-3105 
How to use: Check the dealer ads to see if what you want is not currently advertised. CIRCLE 500 READER SERVICE CARD 
If not, send us the specifications of the equipment and/or components wanted on the 
coupon below, or on your own company letterhead to PRACTICALLY NEW PRESSES 
SEARCHLIGHT EQUIPMENT LOCATING SERVICE 180 tons, Bliss 289°00 Bed OorxsOr, Str. O° 

¢/o American Machinist/Metalworking Manufacturing : eng AF A 
Classified Advertising Division, P.O. Box 12, N. Y. 36, N. Y. 


Your requirements will be brought promptly to the attention of the equipment dealers Verson—S2- 60": 
advertising in this section. You will receive replies directly from them. Bliss 6456, ips Soeet 2 lee = 
sow x 


centers, 2 carriages | 
Searchlight Equipment Locating Service, c/o Classified Advertising practeally ow Unewy Mydraule Triplex Pumpe 
American Machinist/Metalworking Manufacturing, P.O. 12, N.Y. 36, N.Y. re Bogie oar Canen and start a 


Please help us locate the following equipment: NATIONAL MACHINERY EXCHANGE 
138 Mott St N. Y. CAnal 6-2470 


CIRCLE 501 READER SERVICE CARD 


bins + ey Will Lease or Furnish Long Terms 
CITY Sere STATE....... , JOSEPH HYMAN & SONS 
7/11/60 2600 E. Tioga St., Philadelphia 34, Pa. 


CIRCLE 502 READER SERVICE CARD 
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SEARCHLIGHT SECTION 
35% 





OFF REGULAR PRICES 


For: Warner & Swasey + Gisholt + Foster « Acme + Bardons 


& Oliver + 
+ Potter & Johnston 
Tooling is New Government Surplus - Reconditioned 


Jones & Lamson + Midland + Libby + Fastermatic 


TURRET LATHE 


TOOLING 


Everything in machine shop supplies from one dependable 
service... 





CIRCLE 503 


READER 


Edward Andrews 


ee mith. <n alll - - — 
400-80 West Nine Mile Rd., Hazel Park, Mich. 
SERVICE 


Tools & 

Machinery Company 
: Send for catalog 
No. 1-59 for 
Complete listing 
of Turret 
Tooling 
Telephone: 
Lineoin 5-4900 
Jordan 4-6527 
(Detroit OMiee) 
CARD 











FOR SALE 


Practically New—Never in Production 


MODEL 121C 
SHEFFIELD MICROFORM GRINDER 
NEW IN 1959 


FOR FULL INFORMATION AND INSPECTION 
WRITE—WIRE—PHONE 


INDUSTRIAL PLANTS CORP. 


90 West Broadway, New York 7, N. Y. 





BArclay 7-4185 
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EASTERN 
Rebuilt Machine Tools 
THE SIGN OF QUALITY — 
THE MARK OF 
DEPENDABILITY 


ENGINE LATHES 
12” Sebastian Md *, md. 


14°54” of B 
14"x54" centers LeBlond Reval. m.d. 


16-x54" co Pratt & Whitney, m.d. 
16°x54" ce American Pacemaker, m.d. 
& Shi GH. m.d. 


Hendey Geared taper 
1e"x106" i (110 etre, tallstk overhe) Amer., m.d. 
20" ” conters .s — m.d. 


odel C. m.d., new 
os, H/D, m.d., new 


taper 
i eine ed Monarch, m.d. 


t-uee | LeBlona. 
22” Model CM x a centers Monarch, m.d. 


, 264" ee 


it, m.d. 
fond Gap H.D. Stliding Bed, 


dw 
277196" ce Amerienn &. p. m.d., late 
27°20" of LeBlond, "1944 
30" Madel NW x00 ow Wonarsh m.d. 
30°x130" LeBlond, 
56"x30" ce a 308") Niles ‘Time Saver’, 
56°x106" centers LeBlond, m.d., late 
30"x 144" = Wickes Quick Change 3 step cone pulley 


+ Ant 
ters Lodge & Shipley Salctiva, m.d. 
* oe Niles internal Geared H.D 


THE EASTERN MACHINERY CO 
1004 Tenn ee Aver Cincin ‘ 9 Dhir 





20” 


96” 
4 


READER SERVICE CARD 


x 96" American aker Hydraulic Shaft Duplicat- 
peeds. 


Pacem 
ing Lathe, new 1950. 27 spindle s 


x 96" x 20° Cincinnati Hypre Double Housing Planer, 
heads, pneumatic teol lifters, late 


G15" column American Gouse Radial Drill column 
extended 2’, 32 speeds, 


a" 


oter, 
AVAILABLE. 


Grin der, two a ~~4 swing 40 x rie gaps 


Planer, 50 HP 


x 12 x 30° Betts Sette t Housin 
AL PHOTOGRAPH 


4 heads, box table, ACT 


x 40° x 96" centers Norton Cc” Cylindrical 
. mechan- 


ical feed, lat 


22” 


actual swing 27%", 16 speeds, 


x 24° centers Monarch Model CM Geared Head Lathe, 
twe Carriages, tapers. 


ia Giddings & Lewis table type boring mill, table 40 x 
late type. 


outer support, 


mJ 300 Hanchett, 13 x 48” table, complete with mag- 
netic chuck and rectifier, late type. 


24" 


x 72° Sidney &- L. lathe, 16 speeds, Timken bearing, 


taper attachmen’ 


x 46° Thomoren Hydraulic Surface Grinder, late type, 


AC motor 


72” 


x 72° x (8 Cincinnati Hypro Planer, 4 heads, 
type. 


pneumatic tool lifters, late 


x 10 gauge Dreis & crane Power Box and Pan brake, 
” finger extensions, latest. 


incinnati Machinery 
COMPANY 


3901 Kellogg Ave., Cincinnati 26, Ohio 
Phone TRinity 1-0853 


CIRCLE 506 READER SERVICE CARD 





7’ 17° American Radial, Late 
and 4% Kling Friction Saws 
Shear, 1951 


"4 


Send for our complete listings. 
cose. Log ly MACHINERY COMPANY 
Lake Street, Chicage 7, Illinois 





FOR 
INFORMATION 
About Classified Advertising 
Contact 


The McGraw-Hill 
Ofte e pee ou. 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
W. 0. CRANK 


BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
M. J. HOSMER 


CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 
W. J. HIGGENS 
CLEVELAND, 13 
1164 Illuminating Bidg. 
SUperior 1-7000 
W. B. SULLIVAN 
DALLAS, 2 
1712 Commerce St., 
Vaughn Bidg. 


Riverside 7-5117 
GORDON JONES - J. PIERCE 


DENVER, 2 
1700 Broadway—Tower Bldg. 
Alpine 5-2981 
J. PATTEN 
DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 


LOS ANGELES, 17 
1125 W. 6th St. 
HUntley 2-5450 
WwW. C. GRIES 


NEW YORK, 36 
500 Fifth Ave. 


OXford 5-5959 
. BUCHANANSR, P. LAWLESS 


BENDER 
PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
H. W. BOZARTH — H. NICHOLSON 
PITTSBURGH, 22 
4 Gateway Center 
EXpress 1-1314 
P. PIERCE 
St. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4 
68 Post St. 
DOuglas 2-4600 
S. HUBBARD 














ABLE ADORE EMCO 


READER SERVICE CARD 


MElrose 1-124] 
CIRCLE 505 
214 
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SEARCHLIGHT SECTION 





FOR SALE 


Model 1214 Niagara 14’ x 


56” Capacity 


POWER SQUARING SHEAR 


with Hydraulic Holddowns, Back Gage, 
30 HP Drive, Serial #51236... New 1952 


WRITE—WIRE—PHONE 


INDUSTRIAL PLANTS CORP. 


99 West Broadway, New York 7, N. Y. 


BArclay 7-4185 


CIRCLE 510 READER SERVICE CARD 








INFORMATION 





TOOL DESIGN 
DIE DESIGN 


SHOP MATH, MECH. DRAWING 


Important courses now available by correspondence! 
Shop Math and Mechanical Drawing give you basic 
education you need for industrial work; both are 
complete, thorough, 100 hour courses. Acme’s Tool 
and Die Design training is recognized as tops for 
this important, high-pay field! Here is a career op- 
portunity for any qualified man willing to apply 
himself. Write today for catalog to ACME INST. 
OF TECHNOLOGY, Dept. 129, 50 S. Jefferson St., 
Dayton 2, Ohie. 








Searchlight 
Advertisements? 


* Take advantage of a 
new service available on 
Classified advertise- 
ments to secure more in- 








CIRCLE 511 READER SERVICE CARD 


MOTORS + GENERATORS 
TRANSFORMERS 


ELECTRIC EQUIPMENT Co. 


CIRCLE 512 READER SERVICE CARD 


UNIVERSAL GRINDER 


1—Cineinnati 12° x 12°, complete with Internal 
Gri Cc —, | and s regular equipment. 
2USFSB-1 rehased new 


Du in 
Rauipment AC AC 220- omy 8 


This 
(8) years service with care. 
ARD MACHINERY & ge co., INC. 
Oliver Street, Boston 1£, Massachusetts 


CIRCLE 513 READER SERVICE CARD 





formation. Use the 
handy, prepaid reader 
service cards (at the end 
of the magazine) to 
bring you more data. 


For Sale 
USED MOREY 
UNIVERSAL TURRET LATHE 


Complete with 5 h.p. motor, face plate—bar feed 
tool posts—collet pads—coolant pump and many 
extra parts. Principals only. Selling price $1,500 


S-4770, AMERICAN MACHINIST 
om. Adv. Div., P. 0. Box 12, N.Y. 36, N.Y. 
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The Reader Service num- 
ber appearing under 
each advertisement 
need only be circled on 
the card. 


Use this time-saving serv- 
ice to keep abreast of 
the latest in used, re- 
built, surplus new equip- 
ment, employment or 
business opportunities. 


An Investment! 


Productive advertising is an IN- 
VESTMENT rather than an 
EXPENDITURE. 
“Searchlight” advertisers 
invariably report prompt 
satisfactory results. 


BE CONVINCED — send us 
your advertisement TODAY. 


Address Classified 
Advertising Division 
American Machinist/ 
Metalworking Manufacturing 


P. O. BOX 12 
NEW YORK 346. N.Y 


almost 


and 





MACHINE TOOLS— 
FOR SALE 


RBG = = Rebuilt Condition | Guaranteed 


RC 
* Indicates 1940.4 Model **indicates 1950+ 
AUTOMATICS 
#*/ 5%". 1 Conematie, ehucker 
et ae} a eat i Conomatic w/Thrdg. 
BORING MILLS 


°24" Bullard VTL. w. de eae RBG 
"74" lard “ nn VTL Excel. RCG 


*4 Sellers H “ big Type 
” ILLS, RADIAL 


*s’ x 11" enienae Ser A-822 

earxll” Amer. m5 Mleaee : Th ti (1948) 

*S’xit’ Carleton #4 MT, Ser. [A418 
DUPLEX BROACH 

**5 ton—42” Cine. Vert. Hydre (1950) RBG 
GRINDERS, MISC. 

**180 > Multiform (1957) Like New 

{oo Bryant tnt, Wow Seat ia) RBG 

**10x24 24861 ven rman Ext, 20 HP (1955) 

**30 x 48 Landis CHW Ext Pert L 

*2 Cine. Centeriess, Hydr Profile D Dresser RBG 

GRINDERS, SURFACE 


*16A2 pees 2 autom. 
"30 x 36 x 120° Facmipeen Horiz. hat ne: ties) 


J1@ BORER 
“1830 Cleerman, 1000 RPM, R&I Ser CJB187 


LATHES 
“12x 20 Rivett 1020, T.R. Model (1950) RBG 


\; $4, 43 RBG 
ow 
Sedi, Ser. 26104 





7 
**30H Bullard Manutrol 8 


LATHES, TURRET 
*23 Gisholt, Barfeed, 1948, Excel 
**25 J&L, Hard. Ways, Access (1951) 
MILLS 


oon Mammut (German) Sate, | H.D. (1953 
V-20 Mamm Berman) Vert. H.D. Univ. 1954) 


H. Speed Dial Type (1954) 
4 R 


sire 108 Thi, 25 HP (1958) 





96 C er Easton 
*28-60 Cine | “Spd! Vert Hydrotel, 
MILLS, 8 DiMeNsion 


x 14° converted planer type, Rbit. Cond. 
x 12 ae Slaner type, Rbit. Cond. 


Alr 8. 
© ier ee 
00 bed. 25° str., 125 HP 


**65 Ton Federal 
“10 Ton L Sing 0 “08, 8 
*300 ten V 


ves 
*26" DoAll Vert. Bandsaw W/Welder 
**36" DoAll H.S. Vert. Bandsaw, Hydr. Tb! (1953) 


SHEARS 
*12’ x 10 Ga. Niagara, F & B Gage, Clean 
WELDERS 
**75 KVA Seiacy 3 co w/control 
**150 KVA Sei Ay So Controls, Exeel. 


“*75 KVA National Cireutar 18 te” The 
**100 KVA Thompson #153, Longitudinal 440 V. 


“MIDWESTERN” 


Machinery © je wy 
2900 Pleasant TA 1 Minn. 
SERVICE CARD 
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FOR SALE 


WARNER & SWASEY 2144” Bar Capacity Five 
Spindle Automatic — Serial 1151831. Excellent 
condition. Can be seen in operation. 
RADAX MANFG. CO. INC. 
124 Market St., Saddie Brook, N. J. 
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ADDRESS BOX NO. REPLIES TO 
Box No. Classified Adv. Div. of this gublication. 
Send to office nearest you. 
NEW YORK 36: P. O. Box 12 
CHICAGO 11: 520 N. Michigan Ave. 
SAN FRANCISCO 4: 68 Post St. 





POSITION WANTED 


Machine shop superintendent or related position. 
Presently employed as ——— shop superin- 
tendent. Young. Experience in steel, 
glass and electric ae located in 
Western Seenteinenian ill relocate. PW-4658, 
American Machinist. 


BUSINESS OPPORTUNITY 











Machin = ft., complete equipment, 
1959 Me 8,736, N.E. Ohio; with property. 
BO-4750, American Machinist. 














American Machinist/Metalworking Manufacturing + July 11, 


1960 


215 








You Asked, fou It | 


Here it is at only 


5449 5-00 
Tle NEW 
SUPERIOR 
MODEL “j2” 


Automatic honing in production 
runs, tool room work and salvage 
operations is now within the reach 
of everyone. 


FEATURES: - 
* Infinitely variable spindle speeds ag 
rpm standard; 450—1050 rpm optional. 
* % HP, 110-V, 60 cy. single phase og 
ive, motor and remova . 
: Complete ok onaeced in ventilated heavy steel 


base. 


OPTIONAL: 
* Dial indicator. 
_® Full width exten- 
* Tray top. * Se 


om tray. 
me with 3 
splash screen. 


Ziere's « Superior Honing Machine jor Eoony ny Honing Sob 


Send for literature and prices 


SUPERIOR HONE CORPORATION 


1607 Elrene Street Elkhart, Indiana 


aled ball bearing spindle. * Anti- 
* Splash guards. 


CIRCLE 321 READER SERVICE CARD 





RANDALL and STICKNEY 
Dial Gauges and Indicators 


are accurate, reliable and built to stand 
hard usage. 

Model “C 60 B” has a 2%” overall diam- 
eter, balanced dial 0-25-0 with .0005” 
graduations, 4%” range and movable dial 
easily set at zero. 

The cases on all R. & S. Gauges are made 
from sturdy castings. The case and plate 
are two separate units so that repairs 
ean be made easi'y. 

This style instrument can be furnished 
with various dials, graduations and 
ranges, in both English and Metric. There 
is an R. & S. Gauge for practically every 
purpose. Write for circulars describing 
our complete line. 


FRANK E. RANDALL CO., INC. 
24 


Waltham 54, Mass., U.S.A. 
Makers of Dial Gages Since 1896 














| 
| 


| 








INDEX TO 
ADVERTISERS 


This index is published as a con- 
venience to the readers. Every 
care is taken to make it accu- 
rate, but AMERICAN MA- 
CHINIST / METALWORKING 
MANUFACTURING assumes no 
responsibility for errors or omis- 
sions. 


Page 


Allegheny Ludlum Steel Corporation 64-65 
Almco Queen Products, Inc. 

Sub. of King-Seeley Corp. 
Aluminum Company of America 
American Brass Company 
American Machinist/Metalworking 

Manufacturing 
American Optical Company 
American Steel & Wire 
American Tool Works Company 
Armco Steel Corporation 
Armstrong Brothers Tool Company 
Austin Industrial Corporation 


203 
179 
140 


Barber-Colman Company 
Bardons & Oliver, Inc. 
Barnes Drill Company 
Bearings, Inc. 


Bellows Co. Div. of 
International Basic Economy Corp. 94 


Besly-Welles Corporation 181 
Bethlehem Steel Company 18-19 
Bianchard Machine Company 207 
Bodine Corporation 134 
Boye & Emmes Machine Tool Company 210 
Bridgeport Machines, Inc. 205 
Brown & Sharpe Manufacturing Co... 67-71 
Buffalo Forge Company 159 
Buhr Machine Tool Company Al 
Bunting Brass & Bronze Company 26 


195 
187 
167 


Capewell Manufacturing Company 78 


Card Division, S. W. 

Union Twist Drill Company 
Chandler Tool Company 
Cincinnati Milling Machine Company 

Grinding Machine Division 
Circular Tool Company, Inc. 

Clover Manufacturing Company 
Columbia-Geneva Steel 

Columbia Tool Steel Company 
Copperweld Steel Company 
Corrosion Reaction Consultants 
Crucible Steel Company of America 


Delta File Works Inc. 
Detecto Scales Inc. 

DeVlieg Machine Company 
Dixie Bearings, Inc. 
DoAll Company 
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Dreis & Krump Manufacturing 
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Dykem Company 


Ekstrom Carlson & Company 63 


Englehard Hanovia, Inc. 
Industrial Diamond Div. 30-31 


Ex-Cell-O Corporation 86, 96 


Federal Machine & Welder Company 197 
Federal Products Corporation 47 
Fellows Gear Shaper Company 8-9 
Firth Sterling, Inc. 163 
Flexible Tubing Corporation 165 
Friden, Inc. 


Gardner Machine Company 

Giddings & Lewis Machine Tool 
Company 

Gisholt Machine Company 

Goss & de Leeuw Machine Company 

Grant Mfg. & Machine Company 

Gray Company, G. A. 

Greenfield Tap & Die Corporation — 83, 84 


Hardinge Brothers, Inc. 55 
Hayes, Inc., C. I. 194 


Heald Machine Company 
Sub. Cincinnati Milling Machine Co. 
2nd Cover 


Industrial Distributors (Sales) Ltd. 36-37 
Ingersoll Milling Machine Company 77 
Inland Steel Company 50 
International Trade Fair 212 


Jacobs Manufacturing Company 144 
Jarvis Corporation 177 
Johnson Manufacturing Corporation . 204 
Jones & Lamson Machine Company 28 
Jones & Laughlin Steel Corporation 142-143 


Kennametal Inc. 182 


Landis Machine Company 
Landis Tool Company 
Lees-Bradner Company 
Leland-Gifford Company 
Lincoln Electric Company 
Linley Brothers Co. 
Lipe-Rollway Corporation 
Lovejoy Tool Company, Inc. 
Lufkin Rule Company 


(Continued on page 218) 
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with LIPE 


Automatic Machine Loading 


@ You can meet and beat competition by getting peak 
production from every machine in your shop — new and old. 
Lipe Automatic Machine Loading delivers at least 90% 

of the gross geared capacity of any production machine, 
because stock is fed continuously. Your machines 

cut stock — not air! 


@ Lipe AML Bar Feeds automatically feed stock of 
practically every length, shape and material, in close- 
tolerance feedouts. Users report production increases of 
40% ... 90% ... and even 200% per machine, plus 
labor benefits that are even more important. Workers are 
freed from back-breaking hand-loading of stock . . . 
concentrate on quality and machine set-ups. For 

a free estimate of what Lipe AML can do for your 

shop, send prints or samples of typical work. Write 

for full information. 


Site Culling Cee and You Steet Calling Coit 


/-ROLLWAY 


PIONEERS IN PNEUMATIC BAR-FEEDING 


CIRCLE 323 READER SERVICE CARD 217 








PUSH BUTTONS+z< 


from 


or to Amy intermediate soot hetontyy 


Just push a button and watch the 
large tachometer dial on the head- 
stock! 

It’s chat easy! 

The work is done by a motor driven 
speed changer. It accelerates or slows 
the lathe to any desired speed in 
seconds. With a 10:1 ratio, this new 
variable drive makes it easy to select 
from a wide range of speeds —200 to 
2000 rpm in direct drive and 40 to 
300 rpm in back gear. 

Maximum stability and smooth 





Wustrated 


WMS56P 
13” Swing- 34” Centers | 


power transmission dre assured be- 
cause the drive «nit is oversized. All 
pulleys and shafts are fully supported 
(eight bearings). Double V-belts 
throughout the drive eliminate slip- 
page and deliver full power to the 
spindle. Because of this rigidity and 
extra pulling power, this lathe will 
take heavy cuts at all speeds and 
precision finish cuts at high speeds, 

It is a precision lathe, moderate in 
price, with theversatility for toolroom, 
production or second operation jobs, 


SHELDON isa ita 


= Write for 
“Variable Speed" 

Circular and General 

Catalog showing .. 


. 

10”, 11”, 13” and 1 
SHELDON 
Precision Lathes 
(Bench, Pedestal 
and Cabinet types) 
a 
13° and 15” 
SEBASTIAN 
Geared Head 
Lathes 
. 
SHELDON 
Milling 
Machines 
* 
SHELDON 
Back Geared 
Shapers 


SHELDON MACHINE CO., INC. 


4234 N. Knox Ave. 


Chicago 41, ILL. 
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your name and address to: 


American 
Machinist 





330 W. 42nd St.. New York 36, 


WANT TO TOOL WITH PLASTICS? 


American Machinist/ Metalworking Manufacturing Special Re- 
port Number 410 outlines the plastics most widely used; the new 
materials now available; and the new toolmaking techniques 
that are being developed. Case histories illustrate current 
applications of these methods in Metalworking. Send 25¢ and 


Reader Service Department 


Metalworking 
Manufacturing 


N. Y. 
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Randall Company, Inc., Frank E. 216 
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ADVERTISING SALES STAFF 

Atianta 3 . . . W. O. Crank, 1301 Rhodes 
Haverty Bldg., Jackson 3-6951 

Boston 16. . . G. W. Chapman, Jr., J. H. 
Koch, 350 Park Square Bldg., Hubbard 2-7160 

Chicago 11... W. J. Haring, T. H. King, 
520 N. Michigan Ave., Mohawk 4-5800 

Cincinneti 8 . . . W. J. Reichard, 2637 Erie 
Ave., East 1-6110 

Cleveland 13 . . . William E. Surgner, 1165 
Illuminating Bidg., 55 Public Square, Suaperi- 
or 1-7000 

Dallas 1. . . James R. Pierce, 901 Vaughn 
Bidg., 1712 Commerce St., Riverside 7-5117 

Denver 2 .. . John W. Patten, Tower 
Building, 1700 Broadway, Alpine 5-298! 

Detroit 26 . . . H. M. Rollins, 856 Penob 
scot Bldg., Woodward 2-1793 

Houston 25 . . . Gene Holland, W-724 Pru- 
dential Building, Jackson 6-1281 

Les Angeles 17 . . . Robert Obenour, 1125 
West Sixth St., Huntley 2-5450 

New York 36 . . . W. R. Sanger, J. E. 

Richardson, 500 Fifth Ave., Oxford 5-5959 


Philadelphia 3 . . . J. P. Tiebout, 6 Penn 
Center Plaza, Locust 8-4330 


Pittsburgh 22 . . . K. Reeves Cook, 4 Gate 


way Center, Express 1-1314 

St. Lowls 8 . . . T. H. King, 3615 Olive 
St., Continental Bidg., Jefferson 5-4867 

San Francisco 4 . . . John Hernan, 68 Post 
St., Douglas 2-4600 

England . . . Malcolm Thiele, McGraw-Hill 
House, 95 Farringdon St., London E. C. 4 

Germony . . . Stanley Kimes, 85 Westend 

strasse, Frankfurt/Main 


Switzerland . . . Michael RF. Zeynel, 2 Place 
du Port, Geneva 











DYKEM 
STEEL BLUE 


Stops Leases 


making Dies and : 
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Templates 
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THE 


The dark blue background 


23018 North 11th St. « 


Popular kage is 
8-oz. can fitted with 
Bakelite cap holding 

soft-hair brush for ap- 
plying right at bench; 
metal lace ready for 
layout in a few minutes. 


makes the bed lines 
& 


creases efficiency ‘and 
accuracy. 


Write for sample 
‘on 


company 
DYKEM COMPANY 
St. Levis 6, Mo. 
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COATING | 
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During the first six months of 1959, 
Turco undertook an extensive 
survey of the phosphate coating 
market Hundreds of users of these 
coatings were interviewed 
Thousands of questions were 
asked. When the answers were 
tabulated, Turco began the task of 
building an iron phosphate 
process to the exact specifications 
called out in the survey 


The new process is now available 
It is called Turco Paintite 
Paintite has been thoroughly field 
tested in the production lines 

of a dozen Turco customers. It has 
passed the most severe tests 

with flying colors. Turco is proud 
to announce the addition of 
Paintite to its ten other Turcoat 
phosphate and conversion coating 
processes that provide a better 
bond for organic finishing 


Das * 


Get the [ull story on Paintite and the other ten 

Phosphating and conversion coating processes in the ¢ omplete 

Turcoat line. Write jor your copy, along with Turco’s 
Phosphating Reference Chart, today' 


TURCO 
PRODUCTS, INC. 


Chemical Processing Compounds 

24600 South Main Street, Wilmington, California 
FACTORIES: Rockdale, lil., Houston, Wilmington, 
London, Rotterdam, Sydney, Mexico City, Paris 
Hamburg, Montreal, Manila, Naha (Okinawa) 
Offices in Ail Principal Cities 


AAT - 
veh 
ASAKRIT F 
f 
VVAIN If 


TURCO PRODUCTS. INC 

24600 South Main St.. Wilmington, Calif 

MERELY AFFIX COUPON TO COMPANY LETTERHEAD 

Please send valuable booklet with Phosphat 
ing Reference Chart and full details on 
Paintite. | understand there is no cost or 
obligation on my part 

NAME i 
TITLE ! 
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Vertical 
Universal 
Grinders 


Springfield vertical universal grinders are among the 
most versatile tools you can use for both production and 
toolroom work. Head is easily positioned to grind ODs, 
IDs, surfaces, offsets and undercuts in any combination, 
generally with one chucking. Work may be regular or 
irregular in shape, up to 48” high with up to 52° swing 
on standard machines. Weight of workpiece is no 
problem because gravity works for you in vertical 
grinding — helps achieve extreme micro-inch finish and 
concentricity. 

A typical example of a Springfield’s remarkable pre- 
cision is its ability to grind taper valve plugs and seats 
with one angle setting of the head—and get 95% blue or 
better on a taper gage with surface finish smoother than 
30 RMS. 

For high production, sometimes involving automatic 
loading, cycling, size control and unloading, Springfield 
builds special vertical grinding machines. Most of these 
can be reset when part changes occur. Another area 
in which Springfield has pioneered is in vertical contour 
grinding machines that handle missile parts. 

If you would like to know more about Springfield 
vertical grinders, please write for Bulletin 197-G. 


SPRINGFIELD 
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model 3-TR 
52” swing 


vertical 
contour 
grinder 


The Springfield Machine Tool Company 
Springfield, Ohio 
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BUSINESS REPLY CARD 
No Postage Stamp necessary if mailed in the United States 


American Metalworking 
Machinist Manufacturing 


Postage will be paid by— 
American Machinist / Metalworking Manutacturing 


New York 36, N. Y. 
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These handy, prepaid cards will 
bring you more data on: 


This card expires 9/9/60 


@ PRODUCTS ADVERTISED 
@ NEW EQUIPMENT DESCRIBED 


also 


First Class 
Permit No. 64 
(Sec. 24.9 P.L.&R.) 


New York, N. Y. 


e COPIES OF CATALOGS 
OFFERED 





now 


EVERY ADVERTISEMENT,* 
NEW EQUIPMENT ITEM, 
AND CATALOG OFFERED 

IN THIS ISSUE IS NUMBERED 


* A few advertisements cannot be keyed 
and must be indicated by writing the Advertiser's 
name at the bottom of the card. 


BUSINESS REPLY CARD 

No Postage Stamp necessary if mailed in the United States 
Postage will be paid by— 
New York 36, N. Y. 


American Machinist / Metalworking Manufacturing 








330 West 42nd Street 





e for full details on how to use 
these cards, see reverse side... 
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This card expires 9/9/60 
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time-saving 


new equipmen 


more | data? 
correspond(s) to number(s) 
at bottom of advertisement(s), 
name, title, company name 
and address 


1. Circle Key Number(s) 


on these cards that 
with the metalworking 


3. Tear Off and Mail... 


2. Print clearly ... 
We'll do the rest 
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— by Threadwell 
hasa 


plug chamfer! 
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Benefit? Turbo-Cut’s longer chamfer distributes the 

load over more teeth and breaks up chips to minimize 
tap breakage. Turbo-Cut’s longer chamfer makes tapping 
easier and cleaner on through holes, does a one-pass 
job on blind holes. Only Threadwell makes the genuine 
Turbo-Cut with the longer chamfer. 
Also available in 

eles aceluiliare Macileulicle 
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Nilela ng Warehouses: New York Cleveland 


Los Angeles Greenfield, Mass 
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GRINDER SPINDLE 


When you need super precision, use this—the 
world’s most accurate tapered roller bearing 


F you’re looking for greater ac- 
j hos on machine tool spindles 
or other bearing applications, you 
get it with Timken® “OO” 
tapered roller bearings. Maximum 
allowable run-out is only 75 
lionths of an inch (.000075”"), 
closest tolerance in any tapered 
roller bearing in regular production. 

Developed to meet industry's ever- 
increasing needs for greater preci- 
sion, “OO” bearings are made in a 
special plant, as are two other high- 
precision bearings: ““O” with maxi- 
mum allowable run-out of .00015" 


can 


mil- 
the 


and £3 with maximum allowable 
run-out of .0003”. The accuracy of 
all these bearings is guarded by our 
modern gage laboratory—one of 
industry’s finest. 

The “OO” is another example of 
rimken Company leadership in 
tapered roller bearing design and 
manufacture. The experience gained 
in developing it assures greater pre- 
cision, longer, better performance 
in all the Timken bearings you buy. 
And they are made from the finest 
bearing-quality alloy steel available. 

To get super precision that will 
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Industry rolls on 


give your products the ultimate in 
accuracy and surface finish, specify 
Timken “OO” bearings for the ma- 
chines you build or buy. When you 
buy Timken bearings you get...1) Quality 
you can take for granted. 2) Service you 
can’t get anywhere else. 3) The best- 
known name in bearings. 4) The pace 
setter in lower bearing costs. The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Cable address: ““TIMROSCO”’. 
Makers of Tapered Roller Bearings, 
Fine Alloy Steel and Removable Rock 
Bits. Canadian Division: Canadian 
Timken, St. Thomas, Ontario. 
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tapered roller bearings 
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